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GOODYEAR'S FAMOUS ICEGUARD STOPS ICE BEFORE IT FORMS 
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a message to men who keep a thought ahead of progress... Butler and Edwards 
lacked all but vision when they designed their 19th century delta-winged jet. § But with today’s methods 
and materials, vision itself is often the only requisite to progress. lf your concepts border on reality, 
perhaps Ex-Cell-O’s experience can help turn your prints into skyborne products through our precision- 
machined parts and assemblies, fue! control devices, servomechanisms, actuators, inertial guidance 


systems, remarkably precise, numerically-controfled machine tools, and other manufacturing capabilities 
available to you today. __ Call our Representative, or contact Ex-Cell-O's Aircraft & Missile Division, Detroit. 


The use of a solid fuel propellant, and a sliding nacelle amidships for CORPORATION 
longitudinal control, were among the advanced features of this jet Oeracir 32, MICniGan 
aircraft design proposed by Englishmen Butler and Edwards in 1867. Aaacragt E& Mlissde Dictation 


SEE EX-CELL-O’S BOOTH 946, NMTBA EXPOSITION 


MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-O AND ITS SUBSIDIARIES: 


7 
BRYANT CHUCKING GRINDER CO., CADILLAC GAGE CO., MICHIGAN TOOL CO, SMITH BEARING CO EX-CELL-O FOR PRECISION 
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AVIATION CALENDAR 


Aug. 7-15—Third Annual Institute on Mis 
sile and Rocket Technology, University 
of Connecticut, Storrs, Conn. Cosponsor 
U.S. Army chief of R&D 
Aug. 8-ll—Western National Mecting 
American Astronautical Society, Olympi 
Hotel, Seattle, Wash 
Aug. 8-12-1960 Pacific General Meeting 
American Institute of Electrical Engi 
neers, EF] Cortez Hotel, San Diego, Calif 
Aug. 14-17—Fourth National Heat Transfer 
Conference and Exhibit, Statler Hilton 
Hotel, Buffalo, N. Y. Sponsors: American 
Institute of Chemical Engineers; Ameri 
can Society of Mechanical Engineers 
Aug. 15-20—11th Annual Congress, Inter 
national Astronautical Federation, Roval 
Institute of Technology, Stockholm 
Aug. 16-18—Fourth Annual Tri-Service Con 
ference on Biological Effects of Micro 
wave Radiation, New York University 
Post-Graduate Medical School, NYU 
Medical Center, N.Y.C Sponsor: Air 
Research and Development Command 
Aug. 18-19—Second International Sympo 
ium on Submarine and Space Medicin ‘ 
Laboratory of Aviation and Naval Medi an 
ne, Karolinska Institute, Stockholm 
Aug. 18-19—Flectronic Packaging Svmpo . 
sium, University of Colorado, Boulder " " 
Aung. 23-25—1960 Cryogenic Enginecring We al f worked on 
Conference, University of Colorado 
Aug. 23-26—Western Flectronic Show & 
Convention, Los Angeles Memorial Sports De 
Arena, Los Angeles, Calif E22 ee I cecropia moth’s antennas are de- 
Aug. 28-Sept. 5-1960 National Air Rally signed to perform a very unusual function. 


Municipal Airport, Orange, Mass. Spon 
Netinnel Ascanentic Aces i’ Suste eocesin.. cnn of Moder iircraft and missiles also have 


1—Symposium on Rocket and Satel the lorgest Amertean uniqu quirements demanding specialized 


moths. The bushy ontennes 





Instrumentation, Society of Instr ore covered with organs know ge and capability 
nent T hnology and British Inte tpl mi of smell and enable the ws 
tary Socicty. London. Fneland male to locate his mote 


Sept. 4.5—Civilian, Closed-Course Airplane 
Ra Lakefront Airport, Cleveland 
Sept. 5-11—1960 Farnborough Flying Dis vide practical solutions to its clients’ RF sys- 
Continued on page f ) hlem< 


ios ater Gane ab Ge eae pplying its special capabilities, 
ow Dorne & Margolin has never failed to pro- 
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AVIATION CALENDAR 


LLEMLO (Continued from page 5) 
play and Exhibition, Society of British 
AERO PRODULTS, INE. Airc raft Constructors, Farnborough, Eng 


Sept. 7-9—Joint Automatic Control Confer 
LINEAR and ROTARY PV gly Wee) 4 ence, Massachusetts Institute of Tech 
nology, Cambridge, Mass Sponsors 
Instrument Society of America; American 
ore IMPERVIOUS te Society of Mechanical Engineers; Ameri 
can Institute of Electrical Engineers; In 
stitute of Radio Engineers; American 
Institute of Chemical Engineers 
Sept. 8-9-1960 Engine and Operations 
Symposium, Airwork Corp., Millville, NJ 
Sept. 8-10-1960 National Convention 
OX-5 Club of America, Tower Hotel 
Courts, Dallas, Tex 
Sept. 12-16—16th Annual General Mecting, 
IATA, Copenhagen, Denmark 
Sept. 12-16—Second International Congress, 
International Council of the Acronautical 
Sciences, Zurich, Switzerland 
Sept. 14-16—Annual Mecting, National 
Assn. of State Aviation Officials, Wort 


LONG STROKE RADIATION RESISTANT TEMPERATURE AND RADIATION RESISTANT Hotel, Jackson, Wyo 
LINEAR ACTUATORS ROTARY ACTUATORS Sept. 15-16—15th Annual Meeting, Armed 
TheClemco Aero Products radiation The basic design of the extremely F a cs A: hemical _ i Sheraton-Park 
resistant linear hydraulic actuator efficient Clemco Aero Products Ro Hote I, ashington, D. ¢ ; 
was designed for the coarse control tary Hydraulic Actuator is readily Sept 15-16—Fighth Annual Engineering 
of an atomic engine which uses a adaptable to applications requiring Management Conference, Mornson Ho 
tel, Chicago, I 


Clemco Aero Products rotary hydrau operation under conditions of high 
lic actuator for the vernier control temperature and or radiation Sept. 19-22—National Symposium on Space 


_This is a double ended unit with a The vane and abutment seals do Electronics and Telemetry, Institute of 
piston area of .44 square inches and not rely on elasticity to perform Radio Engineers, Shoreham Hotel, Wash 
a 40 inch stroke for operation in a their function so the material choice Ht dC 
3000 P.S.I. hydraulic system. Snub is almost unlimited. Efficiencies ing “— 99.12 
bing is provided for the final two better than 90% are attained even Sept 20-22—I sth ~Annual Meeting & 
inches of stroke in both directions though the coefficient of friction of Forum, National Business Aircraft Assn., 

All materials with the exception of the inorganic materials used is con Ambassador Hotel, Los Angeles, Calif 
the low pressure seals, which are siderably greater than the teflon used Sept. 21-25—National Convention and Acro 
asbestos graphite, are inorganic. The in the standard Clemco Aero Prod pace Panorama, Air Force Assn., Civic 
high pressure rod seals are an all ucts rotary actuator, and internal Auditorium and Brooks Hall, San Fran 
metal segment type, and the piston leakage and backlash can be held to sco. Calif 
is sealed with metal piston rings very small values Pg : 

Internal leakage at a snanae differ Viton A “O” rings are excellent Sept. 25-2 —24th Annual Convention in 
ential of 3000 P.S.I. is less than .15 external seals for applications where ternational Northwest Aviation Council, 
G.P.M. Pressure to start motion is temperatures do not exceed 500° F Harrison Hot Springs, British Columbia 
60 P.S.I and radiation is not present. For Sept. 27-30—Space Power Systems Confer 

American Rocket Society, Miramar 


The basic design and materials higher temperatures and or radia nee 
used in this unit render it applicable tion, the rotating output shaft lends Hotel, Santa Monica. Cosponsors: USAF; 
for high temperature as well as radi- itself to the use of metal bellows face U.S. Army: U. S. Navy: NASA: AEC 
ation resistant uses seals which are considerably more * ‘ a 

: Oct. 2-10—Federation Acronautique Inter 
efficient and reliable than any of the aa ioe Wedine @ 
all metal seals developed for recipro navOnalk nnual COUN arceciona, 
cating output rods to date Spain. ; ; 

In applications where an appreci Oct. 3-5—Sixth National Communications 
able difference between ambient and Symposium, Institute of Radio Engineers, 
fluid temperatures exist, the rotary Utica, N. Y 
actuator output shaft does not move Oct. 3-5—Seventh Annual Meeting, Insti 
from the ambient temperature into tute of Radio Engineers’ Professional 
the fluid as does the output rod of a C Diaclewe Wola Catlin} 
linear actuator. This action in a sroup on Nuclear science, ‘Gatlinburg, 
linear actuator prevents temperature Tenn. Cosponsor: Oak Ridge National 
stabilization as well as penalizing <j 


the fluid 

















Laboratory 
Oct. 3-5—National Midwestern Conference 
The Clemco Aero Products rotary on Air Logistics, Institute of the Aero 
actuator also operates satisfactorily nautical Sciences, Tulsa, Okla 
when hot gas is the fluid medium Oct. 3-5—First International Air Trafh 


Write for complete Clemco Aero Products folder to Control Conference and Fifth Annual 
Meeting of the Air Trafic Control Assn, 


Sheraton-Palace Hotel, San Francisco 
Oct. 5-7—Briefing Session on Opportunity 
Space-Age Technology, American 





AERG PRODULTS, IME. Metatmeit Aen Wat aaa, 
. @ Y ork N Y 

— ree Main St., Gardena, California Oct. 6-8—Annual Convention, Airmail Pio 

cmty 1-628 ° BAvie 3-0872 + Teletype GOV 6003 neers, FE] Cortez Hotel, San Diego, Calif 


L CLEMCO AERO PRODUCTS, INC. 1s a who y owned swrsiary ot “ ReaThaway EMT UMBNTS, 1360. ja Oct. 6-9—Annual Meeting, National Pilots 
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Raytheon’s New Scan Conversion System 
Provides Memory, Brightness, Alpha-Numerics, Instant Erase 


Raytheon’s New Scan Conversion System may be read or transmitted electronically. 
lisplay also provides instant image 


achieves and improves air traffic control The 
ind generation of alpha-numeric 


with: continuous ... accurate... bright erase, 
display of all target-in-area information. symbols that lock on and move with target 
MEMRAD, the display’s two-gun cathode automatically. Masks, subnorma] room 
ray tube, stores, converts, and projects radar illumination, all human error related to oral- 
data on any number of TV monitors. manual plotting are eliminated. Superim- 
Image is 300 times brighter than conven- positic f maps, off-centering, large screen 
as continuous TV projection make Raytheon’s SCS the 


tional PPI. Targets show 
ent in more sophisticated systems. 


trails from which speed, position, direction vital « 


EQUIPMENT For Raytheon Scan Conversion Brochure, 


Write: tor of Marketing, Equipment Division, 


DIVISION Dept. A jtheon Company, West Newton, Mass. 
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BENDIX REPORTS ON ITS 
SUPPORT EXPERIENCE 


Bendix mobile computer-tester 
cuts B-58 flight control 
system checkout time from 

2 days to 90 minutes 


TETERBORO, N. J.— Helping to keep 
U. S. weapon systems mission-ready is 
this Bendix computer-on-wheels. It 
rolls right up to the flight line where, 
in 90 minutes, it runs through 750 
static and dynamic tests on the flight 
control system as installed on the 
USAF Convair B-58. By comparison, 
the previous procedure required two 
days’ work by three men just to make 
pot static tests. This automatic equip- 
ment, although designed for the B-58, 
can be modified to test any other 


weapon system 








Jerre ea 


TETERBORO AND SOUTH BEND j 


Whether your support equipment 
needs are commercial or military—air- 
borne or ground—you can count on 
proved Bendix experience in systems 
engineering and analysis, controls, air- 
craft and missile systems, computer 
functions, and field service to supply 
quick, efficient answers 

Bendix Support Equipment-Teter- 
boro—brings over 40 years’ such expe 
rience to the creation of electronic 
and electromechanical support equip- 
ment. Specific operating fields include: 


Hen 








Hydrovlic and pneumotic calibration equipment, one of the many fields of checkout and support equipment designed and produced by Bendix. 


Bendix test stand checks and calibrates fuel The reliabilit , versatility and ease of operation 


inherent in lix test equipment springs from a 


control equipment for jet engines position of k edge and experience which is unique 

in the indust ce the beginning of the aircraft era, 

SOUTH BEND, IND. Bendix fuel control test stands re- Bendix has y engaged in the design, development 
produce operating conditions such as RPM, altitude, fuel and producti fuel control equipment for all major 
flow, temperature and pressures required for critical engine manufacturers. Bendix test stands are now in 
testing and calibration of all propulsion control systems use at line and commercial installations 


milita rin 
both systems now in use and planned for the future iround the w 











SUPPORT CAPABILITIES EXTEND ACROSS THE BOARD 


manual and autometic checkout include: silo, above ground, and 
equipment; adaption equipment; shipboard launchers; transporter 
coordinated modules of both systems and sub-system compo- 
checkout and adaption as com- nents; missile erection equip- 
plete systems; training devices ment; handling, hoisting, jacking, 
and simulators; and monitoring and lifting equipment; test equip- 
equipment ment and complete test facilities ; 

Bendix Support Equipment- and hydraulic and pneumatic pow- 
South Bend—draws on its 35 years’ er generating and supply systems 
aviation and automotive expe- Find out today how this vast 
rience to produce hydraulic, pneu- array of proved systems experi- 
matic, and mechanical support ence can help solve your specific 
equipment. Its operating areas support problems 


SUPPORT QU 


TETERBORO, N. J. BEND, IND. 





BASIC 
SPECIFICATIONS 


TYPICAL 
SPECIAL 
FEATURES 
AVAILABLE 


More than 10,000 variations have been made of the basic General Controls ( 


difficult environmental conditions: temperat 
Most variations are combir 
rn trhec 
General Controls 


General Controls 


are engineered and Du 


re extremes, excessive vibration 


Sophisticated 
requirements 
are 
“everyday ” 
at 


General Centrol/s 
1G 


FROM STOCK PARTS. 3/4” to 3° 
gate valves readily available in 
manually operated and motor 
driven configurations to meet all 
requirements of MIL-V-8608. For 
use with fuel, water, oil, hydraulic 
tiuid with special seals, for 
highly corrosive fluids 


Or, 


e For 34 
« Manually Operated or Motor-Driven 


to 4” Lines 

« Operating Speeds: .5 to 4 Seconds 
(slower on request) 

° Small Envelope — Lightweight Package 

« General Controls AC or DC 
Explosion-Proof Motor 


SUBMERGED PLUG VALVE 
Available in any line size from 3/4” 
to 2*...for virtually any fiuid 
medium. 


Remote Position Indicator 

Manual! Over-Ride —at Vaive.or Remote 
Thermal Relief 

Radio Noise Filter 

idling or Over-Travel Linkage 

Upstream Seal 

Internal or External Ground 


3/4" STAINLESS STEEL VALVE 
incorporating Viton “A” seals for 
s$@ with anhydrous ammonia 


SPECIAL APPLICATIONS. Gate 
valves are available, for example, 
with temperature capabilities 
ranging up to +600 F 


Gate Valve design...adapting it to the most 


maneuvering attitudes and accelerations up to 50 G. 


rma! parts, and General Controls’ unique n nd fine mechanical 


a fact fully substantiated by field operati nissiles and rockets. 


turer of motor-driven gate valves—, he greatest variety in existence 


ed to every airframe manufacturer d Canada...and because al! parts 


advanr , tis + a . ere al . 
1dvancecd facilities, airframe makers e real price advantages 


Write today for technical d 


GENERA 


L. CONTROLS 


Automatic Controls for Product ¢ 
Glendale, Calif. - Skokie, Ill. - Guelph, Ontario, Canada 


t Proces 





SET. 
HDG 


for every type of aircraft... 


GYROSYN COMPASSES -— 


...the heart of precision navigation 





The directional gyro continuously syn- compass. The differences in the part me into widespread use, Gyrosyn sys- 
chronized to the earth’s magnetic field lar models—which include the C-2, ¢ 

the Sperry Gyrosyn® Compass that C-8, C-9, C-10 and C-11—relate to s 
revolutionized heading information for weight, performance and cost cons 
flying when it was introduced in 1944... with the application 


is still at the heart of precision aircraft The C-2 is the |! 


will be a “must” in meeting critical 
racy requirements. 

erry has produced and sold more 
1ccuracy compass systems than all 


ightest and most ther manufacturers combined. 
pact system available, weighing only 
Compass System for all types of aircraft pounds. The transistorized C-11 in 


military, commercial, executive and porates Rotorace® suspension to | 

private. random drift within + 0.5 degrees 

The Gyrosyn combines the functions hour in “free-gyro” operation on tr 

of both a directional gyro and a magnetic polar routes. As Doppler navig 
= 


SPERRY PHOENIX COMPANY, D 


navigation. Today there is a Gyrosyn 


RATION, PHOENIX, ARIZONA 


W 





Weld failures cut 89% using 


vacuum-melted filler wire 


[wera tests on alloy steel wire used in missile applications revealed nine 
times as many failures with air-melted wire as with Cannon-Muskegon 
vacuum-melted wire.} [ superior to consumable-electrode melting, 
Cannon-Muskegon vacuum-induction melting greatly reduces gas levels 
(nitrogen less than 25 ppm, oxygen less than 25 ppm, hydrogen less than 
5 ppm). Combined sulphur and phosphorus run less than 015%] 

[ These remarkably low gas and impurity levels can be most efficiently 
obtained with Cannon-Muskegon vacuum-induction melting. You are 
invited to write Cannon-Muskegon for further details. | 
"88 Among test samples prepared from air-melted wire, 18 out of 32 failed at 
the weld. ] 
8 Among similar samples prepared from the vacuum-melted wire of the 
same grade, only two out of 32 bars failed at the weld. ] 

[oitterent alloys of Cannon-Muskegon vacuum-melted welding wire aré 


available in sizes from ‘A2" to %", in 36” cut lengths, or in 10 or 25-/b. spools 


packed in airtight Argon-filled steel containers. G5 | 


Unrra Mer 


CANNON-MUSKEGON CORPORATION 
Metallurgical Specialists +* 2873 Lincoln Street * Muskegon, Michigan 








Pursuit by a TV private eye... 


The eye on the missile that streaks across the sky is 
.. part of the Norden TV 
theodolite, developed in cooperation with ARDC’s 
Air Proving Ground Center, Eglin Air Force Base. 
This automatic eye follows the target even with 


the television camera . 


poor contrast between the target and its background 
of sky. 

Once the tracking operator is on target optically 
his TV camera is also on the target, which it displays 
on a small monitor. The picture simultaneously 
appears on a large T'V console monitor. The consol 


NORDEN 


e 
~ 


STAMFORD 


irsor lines on this screen and the TV 
; on target. From this point, target 
tracking and data transmission are automatic. 

By equipping this tracking equipment with a TV 
eye and TV screens that mirror the eye’s image, by 
neering skills and experience to devel- 
opment of the TV theodolite, Norden continues to 


operator set 
theodolite | 


applying e1 
extend mai apabilities. 

> . > 
Stimulating positions are available at all levels of 
responsibility for qualified engineers and scientists. 


NORDEN DIVISION 


UNITED AIRCRAFT CORPORATION 


NNECTICUT 





Miniaturized cavity-type filter packs 4. 


>) 


/_~. 


square inches 


of filtering area into 1° x %o" element 


Purolator develops thumb-nail size element to protect hydraulic control circuits 
on Army’s Hawk Missile mobile launcher. 


How small can you make an element that must filter 2 gpm 
hydraulic oil at 2500 psi at any temperature within a 315° 
range? Purolator’s new miniature cavity-type hydraulic filter 
is the best answer to date. Here’s why: 

4-2 square inches of convoluted stainless steel wire cloth are 
packed into this miniature filter. This element, which weighs 
0.25 ounces, filters two gallons per minute of hydraulic oil, at 
temperatures ranging from —40° to + 275° F. The element 
will withstand 2500 psi differential pressure without collapsing. 

The element is made up of a total of %-mile of stainless 
steel wire, woven into wire cloth and convoluted to extend 
filtration area. This element will remove 98% of all particles 
whose two smallest dimensions are larger than 10 microns, 
and 100% of all particles measuring 2§ microns or more. 

The picture at the top of the page shows you the complete 
filter assembly, ready for installation in the hydraulic control 
system. The overall length of the unit is 2442”; maximum 
overall diameter is 1”. Total weight is slightly over 1 ounce. 
Designed as a cavity-type unit, the filter is installed simply by 
screwing it into the hydraulic system so the filter element 
intercepts oil how. The element can be removed, cleaned and 
replaced without special tools. 

The picture at right shows the mobile launching platform 
for the Hawk Missile. The compactness and mobility of the 


launcher, and the probability that it would be subjected to 


severe jolting, made it necessary to specify as small a filter as 


possible, and one that could be integrated with the rest of the 


system for maximum simplicity and durability. 


The Purolator engineers who developed this new miniature 


Cavity-type filter are 


your specifications. Simply 


contact Purolator Products, 


ivailable now to design a filter to meet 


Inc., 


Department 3096, Rahway, New Jersey. 


Filtration for Every Known Fluid PU Fe O LATO oe 


PRODUCTS, 


RAHWAY. NEW JERGEY. AND TORONTO. ONTARIO, CANADA 


inc. 
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LONG RANGE OPERATORS 


THE ONLY 


WHO DONT NEED 


Designed specifically for commercial 
tircraft, Collins Doppler has achieved 
marked superiority in reliability, size 
and weight reduction, operational 
simplicity and economy. Collins invites 
your consideration of the DN-101 
Doppler Radar Navigation System. 


Write today for descriptive literature. 


_ 
=jCOLLINS 


\_4 


COLLINS RADIO COMPANY ¢ CEDAR RAPIDS, IOWA ¢ DALLAS, TEXAS «© BURBANK, CALIFORNIA 








dead 
center 


Kelsey-Hayes thrust vectoring 
systems give missiles proper 
directional control. 


Kelsey-Hayes is contributing 
substantially to the design, 
development and production of 
new thrust vector control systems 
for solid fuel propulsion 


For example Kelsey-Hayes, in a 
recent crash program, designed 
and fabricated a movable nozzle 
control that passed static firing 
tests for one of the newest 
sophisticated missile systems. 


The swivel nozzle control is just 
one of the latest developments by 
Kelsey-Hayes as a subcontractor 
of propulsion subsystems, flight 
componentry and high performance 
materials. Spearheading Kelsey 
Hayes activities is the Advanced 
Design Group, a flexible team of 
experienced design specialists. 
Kelsey-Hayes Company, 

Detroit 32, Michigan. 


KELSEY 
HAYES 
COMRAN NT 


Automotive, Aviation and Agricultural Pa 
Hand Tools for Industry and Home 


18@ PLANT Detr 
© Angeles: I 





STANDARD 


CAMBRIDGE 


LIQUID OXYGEN 


ANID LY DROGISN 
TRANSPORTS 


Model 4100 M has been endurance tested over 
Belgian | ind gravel roads, plus rugged cross 
country | ,. It has been environmentally tested 
at temperatures ranging from —65° F to 160° F 

It has bee ected to salt spray, rain, fungus, 
sand and t. Similar units are now in operational 


hy the fary. 


ELLIE ES LAE 1 OLE RRR A Ta 


Transport problems usually associated with 
liquid hydrogen have been successfully 

ed hy STANDARD trailers. Since mid- 
1957 these trailers have been used for 
deliveries more than 1000 miles distant. 
The illustrated unit has a capacity of 


§400 gallons. 


Model SA trailers have a stainless steel 

nner ve ombination with an outer shell of 
lightwe , minum to provide maximum 
payload, Wit rated capacity of 3800 gallons, 
they ar ting liquid orygen, nitrogen 


, 
aqnaa / Service, 


Tested Environmentally — Proved in Use 


STANDARD has the fully integrated facil- rooms ate almost any condition of heat, 
ities to properly design, manufacture and cold, we nd, and contamination. 
test equipment for the transportation, han- As ol f the largest manufacturers of 
dling and storage of cryogenic fluids. Three cryoge! trailers, STANDARD pioneered 


1 


modern, fully equipped plants strategically the first 1luminum transport for liquid 
located across the United States in Massa- oxygen service. Similar units for military 
chusetts, Illinois and California—are staffed or commercial use are available using alumi- 
with men skilled in all phases of cryogenic num, stainless or carbon steels. 

practice. STANDARD’S 60,000 GPH test Send today for the new STANDARD Cryo- 
loop is typical of its facilities. Environmental genics Bulletin. 


STANDARD STEEL CORPORATION 


CAMBRIDGE DIVISION 5088 Boyle Avenue 


Los Angeles 58, California 


‘ } _—— 


Leader Iron Works (Division) 
Decatur 88, Illinois 


(an bridge Division 
: 88 Industrial Park 
Buh Storage Customer Statior De T ump Lowe ll, Ma ssachusetts 











BIG GYRO PERFORMANCE IN.. 


NEW—from Daystrom—are these three lines of 
performance-proved free and vertical gyros that 
permit you to write tighter gyro specs without sac- 
rificing size and weight... with complete assurance 
of performance reliability. 

For free gyro application, choose either the torque- 
alle FM10 Series or the cageable FN30 Series. 
30th offer low drift rate...high vibration resist- 


‘ance...and big gyro performance through the use 


of a low gimbal inertia to a high angular momen- 
tum ratio. 

For vertical gyro application in target drones, the 
VA10 Series is the smallest, least expensive air- 
erected vertical gyro existent. Vertical orientation 
is automatic...and because it requires no caging 
mechanism, size, weight and cost are kept to a min- 
imum without sacrificing big gyro performance 
and reliability. 

These new gyro series are further proof of 
Daystrom’s ability to create better airborne instru- 
ments and systems in smaller, more economical 
packages for military and commercial use. 


Openings exist for qualified engineers 


Fnse SERIES* NON-FLOATED 
MINIATURE FREE GYRO 


FM1G SERIES* NON-FLOATED 
MINIATURE FREE GYRO 





VAIG SERIES* AIR ERECTED 
MINIATURE VERTICAL GYRO 


FEATURES: 


FN30 Miniature, non-floated, cageable, two-axis free 
gyro with either A.C. or D.C. motor and either (1) 
outer gimbal synchro pickoff (2) potentiometer pick- 
offs on both axes or (3) potentiometer pickoff on 
inner gimbal and synchro pickoff on outer gimbal. 


FM10 Miniature, non-floated, two-axis free gyro with 
synchro pickoffs and torquers on both gimbal axes. 


VA10_ Miniature, non-floated, air erected vertical gyro 
with potentiometer pickoffs on both axes. Verticality 
— operating or non operating — without separate cag- 
ing mechanism insures (1) greater inherent relia- 
bility (2) simplicity of operation (3) lower cost (4) 
smaller size and (5) less weight. 


—————————————————— — | 


For complete information and specifications, write 
for Data File AW-1162-1, 
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| DAYSTROM, incorrorateo 
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PACIFIC DIVISION 
9320 Lincoin Boulevard, Los Angeles 45, Calif. 
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EDITORIAL 





Defense Is Now a Key Issue 


The Nixon-Rockefeller agreement on key planks of 
the Republican party's 1960 presidential platform has 
ensured national defense a place in the coming election 
campaign as one of the key issues. The Nixon-Rocke 
feller agreement resulted in a substantial strengthening 
of the Republican defense plank (see Congressional 
Kditor Ford Eastman’s detailed on-the-spot report from 
Chicago on page 28) although it did not emerge as 
stiong as Governor Nelson Rockefeller’s earlier position 
on the defense problem. This compromise in the di 
rection of a stronger defense plank at Chicago indicates 
that the Republicans recognize they cannot stand en 
tirely pat on their record and must take a fresh and 
more vigorous approach to the increasingly crucial prob 
lems of our national defense posture. 

It is now apparent that both political parties are 
acutely aware that national defense is a burning issuc 
with the American people and that it is a problem that 
no public office seeker can safely ignore in the fall clec 
tion campaign. In fact, it is pretty obvious now that 
the American voter's opinion of how either political 
party will handle the defense problems facing this coun- 
try in its historic struggle with the Soviet Union will 
be an extremely important yardstick in the millions of 
decisions that will be made in the secrecy of the voting 
booths across the country on November 8 

It is a hopeful sign that both parties recognize in 
their platforms that there is no price ceiling on this 
country’s security and at the same time are in agree- 
ment that more money is not necessarily a quick or 
effective solution but that far more efficient manage 
ment of our defense resources is urgently required. Both 
parties also recognize in their platforms that the impact 
of technology has outmoded many of our traditional 
military approaches to the defense problem 


Emphasis on the Future 


his provides a good base from which to generate an 
intelligent discussion of our future defense problems 
in the fall campaign 
tempt to pin party labels on our major defense errors 
There have been plenty under 


It will serve little purpose to at 


of the postwar period. 
both banners. The ill-timed defense economy 
of 1949 by the Truman Administration just before the 
Korean war began was just about as far off the beam as 
the present Administration’s stubborn failure to recog- 
nize the growing challenge of Soviet military technology 
in jet aircraft, ballistic missiles and space technology 


wave 


during the mid-1950s. 
Oddly enough, neither presidential candidate has 
identified himself strongly with the defense issue until 


recently. Senator Kennedy was conspicuous by his 
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absence in the great national defense debates of the 
past few years until he plunged into the missile gap con- 
briefly last fall. Vice President Nixon has 
sayed an attempt to take a stronger 
position on defense issues in the post-Sputnik era but 
each time has been dragooned back into silence by his 


trove}rsy 
several time 


superiors 


Candidates’ Experience 


Both Senator Johnson and Henry Cabot Lodge have 
had considerably more day-to-day practical experience 
with the realities of the Soviet threat and methods of 
than their superiors on the party tickets. 
Senator Johnson in his leadership of the Senate and his 
work with the preparedness and space committees has 
taken a ng role in shaping the strong defense 
policies that have emerged from the Congress during 
the past f irs. Ambassador Lodge in his role as 
S. representative at the United Nations 
uitstanding job in grappling with the 
multitude of thorny issues that regular]; 
that body. He also played an active role 
Services Committee during his tenure in 
may be that because of the outstanding 
backgrounds of both vice presidential candidates in 
defense problems, this office may play a more important 
role in this area for the 1961-64 Administration. 

Certainly the defense problems of this period are 
going to demand a heavy degree of concentration by the 
chief exe and his principal assistant if any degree 
be achieved toward their solution. This 
will require a more thorough understand- 
dern technology that has revolutionized 
e since the end of World War II and more 

ontacts with the military leaders who 
have operational responsibility in such key areas as 
Strategic Air Command, the joint commands overseas 
or in the tion of research and development efforts. 
A three-h trip around Cape Canaveral or a few min- 
utes at the wheel of a nuclear-powered submarine can 
red adequate briefing for a chief executive 
facing th nse problems of the future. 

Both slates of candidates have an excellent opportunity 
te demo to the voters of this nation their pro- 

ind policies on the defense issue. They 

the voters with the best possible base of 
n which to make their judgments of which 
lo the better job of steering a sound and 
courage yurse on the defense issue. 

This i encouraging and healthy prospect for the 


combating 


permanent | 
has don 
Soviets on 
appear bef 

in the Arm 
the Senate. It 


of success 
concentrat 
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should | 
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—Robert Hotz 





BURGOYNE 
IGNORES RECONNAISSANCE 


AND INVITES 


General “Gentleman” John Burgoyne 
was not one to fret over reconnaissance. 
Saratoga, frequently called the turning point of the 
American Revolution, was the end product of a series of 
“no reconnaissance” battles fatal to Burgoyne’s invasion 
force. Supremely confident as he swung southward from 
Canada, the British commander rarely knew where or 
what was ahead. St. Leger’s British force, vital element in 
Burgoyne’s campaign, disintegrated when its sizable 
Indian contingent vanished at news of a huge American 
counter force. Reconnaissance would have readily shown 
the Americans mustered a mere 1,000 men. Along his 
march, Burgoyne dispatched his grenadiers to reinforce a 
Hessian advance unit at Bennington. . . as usual, without 
adequate reconnaissance. The grenadiers did not discover 
until after they were decimated by a Colonial force that 
the Hessians had already been wiped out. Finally, 


oy 


OTHER DIVI; 


DISASTE 


RIA 


Burgoyne’s confused and weakened men, 
alone and completely ignorant of enemy 
forces, surrendered at Saratoga. 

Throughout the history of warfare, successful field 
commanders have based command decisions on proper 
reconnaissance. Burgoyne ignored history and the obvious 
need for strategic and battlefield reconnaissance thus com- 
mitting a series of faulty command decisions and helping 
to assure the success of the American Revolution. 


From the beginnings of communities on the face of the earth, 
reconnaissance has helped shape history. Today CAI's specialty 
in this area is helping shape history to the advantage of the Free 
World. Typical of CAI contributions are: V.1.P. Visual Integrated 
Presentation, data display system; KA-30 the world’s most versa- 
tile aerial camera; SOLO the only electro-optical “available now” 
guidance system 


CHICAGO AERIAL INDUSTRIES, INC. 


550 WEST NORTHWEST HIGHWAY, BARRINGTON, ILLINOIS « offices: DAYTON, LOS ANGELES, WASHINGTON, D.C. 
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WHO'S WHERE 


In the Front Office 


George Romney, a directoz, Douglas Air 
craft Company, Inc., Santa Monica, Calif 
Mr. Romney is president of American 
Nlotors ( orp 

Frank P. DeLuca, Jr., president, Acoustica 
Associates, In Los Angeles, Calif., su 
ceeding Robert L. Rod, now board chai 
than 

Morton F. Spears, a director and \ 
president-engineering, Pickard & Burns, In 
Needham, Mass 

George H. Nibbe, a director, Missik 
Systems Corp., Los Angeles, Calif. Mr 
Nibbe is president of Canoga Corp " 
subsidiary of Underwood Corp 

Ira Kamen, president, Portland Industries 
Corp., South Portland, Me 

Onen L. Jones, former Washington repr 
entative for Model Engineering and Manu 
facturing (¢ In now vice president 
Eastern Division. Also: William E. Hughes, 


vi pre ident-marketing 





Edward H. Heinemann, formerly 
president-European Division of Douglas Au 
craft ( AW July 25, p. 35), executive vice 
president, Summers Cyroscope Co., Santa 
Monica, Calif 

Ellie Jones and Raymond J. Stepanek, 
directors, Space Corp., Dallas, Tex. Mr 
Jon is th president-con 
tracts; Mr. Stepanck, vice president-manu 
facturing 

George D. Butler, a vice president, In 
ternational Resistance Co., Philadelphia, Pa 
Mr. Butler continues as director of mar 
ket ng 

R. C. Chapman, executive vice presi 
dent and a director, Crescent Engineering 
& Research Co., El Monte, Calif 

Hyman B. Frechof, Examuiner-in-Chief 
U.S. Patent Office, Department of Com 
merce 

Albert J. Weatherhead, II, vice president 
and general manager, Special Products Divi 
sion, The Weatherhead Co., Cleveland 

Jerome L. Strauss, vice president and gen 
eral manager, Budd Electronics, In Long 
Island City, N. Y 1» Budd Co. subsidiary 

Francis W. Dunn, assistant to the presi 

ib] relations, Bell Intercon 
tp.. uth Bend, Ind 

George Clement, assistant to the presi 
dent, The Rand Corp., Santa Monica, Calif 

Col. John R. Medberry, chief of Au 
Matericl Command's Los Angeles (Calif 
Air Procurement District. Col. Robert E. 
Lee replaces Col. Medberry as chief of the 
Legislati Liaison Division at AMC Head 


quarters 


( mpany S$ Viet 


William E. Guilian, general counsel, and 
John H. Warden, patent counsel, National 
Acronautics and Space Administration's 
Marshall Space Flight Center, Huntsvill 


Honors and Elections 


Dr. Otto Halpern, distinguished scientist 
and currently a consultant to the Lawrence 
Radiation Laboratory, has received the Dis 
tinguished Public Service Award from the 
Department of Defense for “his exception 
ally meritorious contributions to the security 
of the United States 

(Continued on page 96) 
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INDUSTRY OBSERVER 


P Soviet scientists are working ly on communications satellites, with 
primary emphasis on synchron tionary) passive reflectors in 22,000 mi. 
equatorial orbits. Soviets plan to use a “cloud-like reflector” to provide 
higher gain and permit use of | powered earth transmitters than NASA's 
spherical passive satellite would. Soviet reflector may consist of a web or 
net of dipole reflectors, orient itch signals from earth. 


> Silos and underground contro! centers for first three squadrons of Minute- 
man missiles will be connected by cables, but succeeding installations 
probably will use “unwired” earth current scheme (AW May 18, 1959, 
p. 26). Wired installation for three squadrons costs approximately $10 
million for cables and $20 million for trenches and cover. 


> Nimbus | weather satellite ticated sensory system will include a 
nplete coverage of the globe; electro- 

resolution studies of hurricanes, etc.; 
igh resolution sensors for night cloud 
cover, 30-mi. medium irs for radiation measurements, and 
300-mi. low resolution heat-l nsors. It also will measure the solar 
constant and solar ultraviolet rticle radiation. Launch is expected 


' 
late next year 


vidicon tem providing 


tatic tape subs 


triple infrared subsystem wit 


tem to per 


> Selection of a contractor for the GJQ9 test set adapter for the USAF- 
Douglas Skybolt air-launched ballistic missile is imminent. Motorola and 
Packard-Bell appear to be favored among the 19 firms that submitted bids 
to Northrop’s Nortronics Division, subcontractor to Douglas for guidance. 


© Orbital radio reflector f thousands of tiny metal needles is 
being studicd by Massachusetts Institute of Technology under Defense 
Department sponsorship. N vould fan out to provide an extremely 
large, efficient reflecting surf lhey would be designed to present no 
llision hazard and no interf for radio astronomy or space radio 
thin a vear in a “piggyback” payload 


co 
experiments. Trials are expe 
>» USAF has been asked to submit a program for development of a satellite 
rendezvous vehicle, including experimental launches, to Defense Depart- 
ment. Goal is to develop close-approach techniques. Then design of inspec- 
tor satellites carrying television, infrared cameras and/or nuclear radiation 
counters, or interceptor satellites with kill capability, should be relatively 
easy, Defense believes. USAF has probed the idea under the Saint (Satellite 
Inspection and Interception) project 


> Limited procurement of Nike 7 


inti-ICBM missiles for point defense 
ised support in Defense Department 
point defense anti-ICBM, known as 


ause of effort and funds already put 


of a few critical areas is g 

USAI proposal for a 
pro} 

Project Cheapie, has littl 


into Zeus program 


P Possible radiation hazard posed by re-entry into the atmosphere of a 
nuclear reactor from a satellite’s power system will be investigated by Avco 
under a contract from Wright Air Development Division. Avco hopes to 
develop techniques for simulating conditions of such a re-entry. 


& Defens Department inct f 
for small, mobile ICBMs (AV 


control system to prevent f 


implementation of USAF’s program 

18, p. 26) will depend on “foolproof” 

nemy agents from any of thousands of 
id phase of the study, which contem 
1970, is expected to receive more serious 
consideration than early pl vhich would have missile ready in 1965, 
conflicting with Minutema ibility. 


truck transporter-launche1 
plates operation of such m 


> Image enhancement equipment being developed for Army by FMA, Inc., 
for identification of mine fields is proposed for use in space to identify and 
interpret, by direct scope-viewing, physical phenomena normally undetectable 
on photographic or video displays. System, expected to have a 2,000-line 
resolution capability, should give better definition and speed the examina- 
tion process. 
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Detrex Engineers Have Been Coming Up 


With “Cost Saving” Answers for 30 Years 


Every metal cleaning operation has its own particular 
problems—but they're seldom new to the Detrex 
engineer. With 30 years of experience, he can produce 
the right formula to insure maximum productivity and Depend on DETREX for 

: Every Metal Cleaning 
economy in your operation. and Processing Need 

. M.A-CLOR NA 

He will analyze your product, the type of soil to myrene) 
be removed, the proper equipment and cleaning agent 
needed, the space and manpower required —every 


factor that bears on the problem. 


When he gives you his recommendation, you can depend 
upon it to make sense—and save dollars. And when 
you put his recommendation into practice, you can depend 
upon Detrex to follow through with the finest service 


in the business. 


CHEMICAL INDUSTRIES, INC. 





Box 501, Dept. AW-860, Detroit 32, Michigan 


World’s Largest Exclusive Producer of Cleaning Chemicals and Equipment 
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The Defense Issue 


Mail Airlift Threat 


Study of Aerospace 
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Washington Roundup 


The importance of defense as an clection year issue was obvious last week in 
Republican jockeying over the platform. | lential nominee Richard Nixon evidently 
wanted something stronger than the | hower defense record to run on. He got a 
platform plank liberal enough to gi siderable leeway during the campaign 

The only question now is how much the defense effort will be increased when a 
new Administration takes over in January. Both Democrats and Republicans are now 
on record for a bigger cffort, althoug!l Democrats take a stronger stand. 

Nixon went a long way toward adopting the defense philosophy of New York 
Governor Nelson Rockefeller, which i imilar to the Democratic position. Con- 
servative forces managed to tone th plank down some, but it strongly implies 
a change in the magnitude of the def ffort. Apparently Nixon sensed a rising 
public interest in the issue and didn’t t to be tied to a potentially unpopular stand 
pat platform 

President Eisenhower approved the defense plank in the Republican platform, but 
he made it clear he still stands on his record. He told the convention there is room 
for program changes to meet changing iditions, but basically he concentrated on 
defending the defense policies he has { luring his vears in the White House 


Top Defense Department scientists got a progress report on the Project Defender 
vallistic missile defense research program last week. 1s Advanced Research Projects 
ballist le def | last ae Ad R h P t 
Agency project reportedly has prod rable new knowledge on the radar and 
infrared radiation signatures of ballist This kind of data is fundamental to 
any successful n le detection an f gram 

New information is valuable, but erging on a technological breakthrough 


in ICBM defense con cpts 


Postmaster General Arthur Summerfield called airline officials to Chicago last 
week for a conference on the Cunningham Bill. This legislation would prohibit airlift 
of any mail not carrving an airmail st [he House approved it, but it is expected 
to hit tougher sledding in the Senat 

Summerfield outlined intensive efforts by the railroads that went into pushing the 
bill through the House and descr the rail carriers are applving in the 
Senate. It was apparent that airlin have to mount a counterattack in the 
Senate during the August session 

Summerfield also told the airlines that the Post Office Department is willing to 
accept Civil Aeronautics Board rates { f mail airlift. He said the Post Office is 
not pushing for authority to negotiat t th individual carriers 

Negotiations on a nuclear test ban took a small step forward last week when the 
Soviet Union offered to permit three inspections a vear in its territory. These inspec- 
tions would be made by international t westigating possible violations of a nuclear 
test ban freaty 

his inspection provision is too limited to win acceptance by the U. S. and Britain. 
But it is regarded as a sign of Soviet int t in serious negotiations after dodging the 


issue of definite inspection quota ipril, 1959 


House Government Military Operations Subcommittee is studving the organization 
and role of Acrospace Corp. Last t group, headed by Rep. Chet Holifield, 
objected to Space Technology Lal t tics with Thompson Ramo Wooldridge. 
These objections led to replacement of STL by Aerospace Corp. as Air Force Ballistic 
Missile Division’s technical arm 


Cold war tensions were evident in reports of Communist boldness around Berlin 
and over U. S. bases in Spain. Both White House and State Department denied stories 
that the U.S. had intelligence report ig of a significant increase in Soviet military 
strength around Berlin and of plans t gainst West Berlin within 30 davs 

Air Force denied a report that Czechoslovakian 11-18 turboprop transports flying to 
Conakry in Guinea were chased away from U.S. bases by Spanish and U. S. interceptors. 
Czech transports are reported to have wandered from prescribed routes several times in 
attempts to fly over U.S. bases in Spain and Morocco. 

Strategic value of the growing Soviet fleet of long-range turbine transports was 
demonstrated when three Il-18s flew 6,800 mi. to the Congo, each carrving close to 
nine tons of food. The II-18s also ied Ghanian troops to the Congo to join the 


United Nations force 
—Washington Staff 
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AMC Plans ICBM Site Activation Force 


Twelve regional commanders will be assigned to 


speed Atlas, Titan bases toward operational status. 


Washington—Moving fast to implement its new responsibility in the ballis 


tic missile program, Air Materiec)] Command will delegate 12 senior Air Force 


colonels as site activation task force commanders at 


Atlas and 


the various 


litan deployment locations under construction across the country, to iron 


out obstacles and maintain speed in 


capability 


Phe task force commanders will report directly to Maj. Gen 
Ballistic 


Gerritv, new commander of 


AMC's 


all phases of effort toward operational 


I homas | 


Missile Center, Inglewood, 


Calif. With his new assignment scarcely a week old, Gen. Gerrityv already has 


briefed AMC on the projected detailed action BMC will take in its 


responsibility 
Management responsibility for 
ballistic 
delegated t 
of reviev 
tion by a 


missile site activation job 
AMC after 


iluation and del 


eight m 


of about a dozen get 
officers from Air Research and Devel 
opment Command, Air Materiel Com 
mand and Headquarters, USAF, fun 
tioning as the Anderson Board. Headed 
by Gen. Samucl | Ander ANIC 
ymmander, the board ex | the 
entire 
ment for existing ball 


spectrum of program 
considered approaches f 
f future weapon svstem 
Conclusions of tl 
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Force Secret 
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upp Tt 
ANIC 
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tractors, will negotiate all 
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contractors’ direction 


AMC new site 


juthorization over 
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Contractor Conference 


Washineton—U. § 
Thomas S. Gates, Jr 
officers of 49 
litan 
Washington late last week in an 


Defense Se 
called the top 


' 
companies in the 


retary 


Atlas 
programs to 
effort 


programs 


ind Minuteman 


to keep these ballistic missile 
on « hedule 

Discussions were to emphasize con 
checkout of 


mecting was one of 


struction, installation and 
equipment The 
1 series of Defense Department moves 
to fight the 


which have put Atlas bases as much as 


types of program delay 
five months behind schedule 

Attending the meeting were the top 
executives of 19 missile system con 
and 30 architec 
tural and engineering contractors. AFL- 


CIO President George Meany was in 


tractors construction, 


vited to represent labor organizations 








Ballistic missile observers 
feel that this office 
will have to be delegated specific direc- 
tive authority, as distinguished from a 
coordinating relationship, with re- 
pect to Corps of Engineers’ other field 

which with 
implementation of construction 
of the ICBM sites. If this is 


lone, these observer 


program 


new construction 


mere 


ha been involved 


contend, a 


repetition of construction problems cn 


countered in the past will occur \p 
parently the 


being given 


of En 


meeting iW 


question was 
nou ration at a Corps 
ginecr gencra! taff level 
Washington last week 
Some ballistic 


have 


missile prog 
suspected that intra 
rivalry for authority 
ponsible for the 
in tk icfivation 


ARDC AMC 


friction and may 


have been 1 switch 

respon ibility. from 

with the final 

in AMC's favo 
But 


nanagement 


obser 
situation 
that the change 
ifter 
onsidered a 
th it 


rial transition 
what 1s 


function. Po 


lu ition 
ANIC 
sion f 


iceclerated by the delav in 


os 


hangeover have 

mect 

hedules, rr 

nths late 

in fi i re mstance it Ottutt 

AB. Nel na le n that at W 
AFB 


’ 1) 


ART 


A rh nroere 


than XY ome 


ine 
truction 
ilong 


nilitar 

gation of t ition 
ANIC l natural 

progre ion in 4 ilignment 
mo idvantageous! 1c taicnt 
of both ANIC ind ARDC Keven he 
fore the transfer of r spon ibility to 
AMC has office operation was 
staffed by clements from both AMC 
ind BMD, with manpower ratio as 
signed being about six to one in favor 


} 
util + | 


ficld 


AVIATION WEEK, August 1, 1960 








AMC Site Commanders 


The 12 new task force commanders 
appointed by AMC in its initial step in 
taking over ICBM site activation re- 
sponsibility include: 

Atlas Sites 
Fairchild AFB, Wash.—Col. Thomas §S. 

Jeffrey, Jr. 

Walker AFB, N. M.—Col. Robert I. 

Barrowclough 
Forbes AFB, Kan.—Col. William F 

Ruark 
Schilling AFB, Kan.—Col. Arthur W 

Cruickshank 
Altus AFB, 

Ramme 
Dyess AFB, Tex.—Col. Hugh H. Man- 

son 
Plattsburgh AFB, N. Y.—Col. Calvin W. 

Fite 


Okla.—Col. Ernest L. 


litan Sites 
Larson AFB, Wash.—Col 
y ork 
Beale AFB, Calif.—Col. William FE. Sault 
Ellsworth AFB, §. D.—Col. Kenneth W. 
Northamer 
Mountain Home AFB, Idaho—Col. Har 
mon EF. Burns 
Lowry AFB, 


I hompson 


Edward J 


Colo.—Col. James H. 











of AMC Types of AMC personnel 
involved included plant representatives 
representatives of the San Bermardino 
Air Materiel Area (the cognizant 
AMA), Ballistic Missile Center person 
nel and others 
Some of the factors which have 
contributed to the delay in ICBM base 
progress include 
e Concurrency concept. Basic philoso 
phy of developing all clements of the 
ICBM weapon system concurrently in 
troduces ngid scheduling requirements 
When the specific task is defined and 
ichevement of concurrency 1s 
ively simple. But when develop 
ment problems dictate that many fac 
tors be varied to keep abreast of an 
idvancing state-of-the-art, concurrency 
is affected, with introduction of what 
might be serious delays 
e Lack of motivation. Ballistic missile 


program observers contend that motiva 


tion has not been uniformly high 
“across the board”—that some partici 
pant have viewed the ICBM projects 
with a “business as usual” attitude, 
contributing to delay 

e Equipment deficiencies. Deficiencies 
in ground support equipment, to be 
cxpected in any development program, 
have appeared. Fast response or retrofit 
to remedy the condition has not always 
been available 

e Tolerances. New standards of quality 
control in concrete and steel construc- 
tion have introduced difficulties in some 


instances. The exacting tolerances im- 
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posed by ICBM weapon system req 
ments have introduced rigid req 
ments involving unconventional t 
niques 

e Work stoppage. This has bé 
excess of the factor allowance orig 
contemplated in the program. | 
example of another aggravating 
tion is the steel strike, which 
over 100 days, and affected equiy 
delivery as well as construction 
ules. Some equipment normal! 
sidered in the ground support 
actually are construction categor 
such as the propellant loading fa 
for the which would bi 
laved through a shortage of mat 
e Lack of direct control by Ba 
Missile Division in the constr 
phases of the base sites. In 
stances, BMD did recommend cont 
terminations to the Corps of Eng 
but no prime contracts were ter 

is a result of recommendation 


Navy Asks Evolution 
Of 2,500 mi. Polaris 


Washington—Navy will pres 
tage gained from recent Pol 
cesses to push development of th 
mi. A3 missile configuration 

First Polaris submerged 
(AW July 25, p. 32 stimulated f 
ible comment at both Democr 
Republican conventions, and Na 
lieves the entire Polaris progr 


missiles 


be re-examined during the congr 
session this month 

Thi \] conhguration = hi 
month has a 1,200 mi. range 
be the first 
considers it an interim mis 
the second gencration, 1,500 1 
A2 tactical missile is ready earl 

Although the Polaris program 
stantially funded now, the Na 
money should be allotted for « 
research and development of 
Rear Adm. Wilham F. Raborn 
program chief, told the 
Rockct Socety last week that 
were funded now, it would be 
ficet use in 1964. Raborn 


would give Polaris submarines 


ypcrational versio1 


tive operating area of nin 


square miles, triple the area 
with the 1,500 mi. version 
Evolution of Polaris to | 
range will result from adding 
the first stage engine, which 


length of the veh 


‘ 


crease the 
28 to approximately 31 ft 
ranges will come from general 
turization, materials weight 
and higher specific impulse in 
solid fuel engines 
\croyet-Genceral Corp. said it 
has successfully tested second 
tion motors and plans flight t 


this year. Aerojet said the Al con- 
figuration releases total energy of more 
than five million pound/seconds. 

Since the submarine Polaris launches, 
the Navy has awarded contracts total- 
ing $120.5 million for program com- 
ponents. Electric Boat Division of Gen- 
eral Dynamics Corp. won a $60.1 mil- 
lion contract to build two fleet ballistic 
missile submarines, and Newport News 
Shipbuilding and Dry Dock Co. was 
given a $32.4 million contract for one 
ubmarine. Northrop Nortronics Divi- 
ion was awarded $28 million contract 
for DATICO checkout system (AW 
July 25, p. 86), gyroscopes, periscopes 
ind radiometric sextants. 

As the missile system nears opera- 
tional status, North Atlantic Treaty 
Organization nations are continuing 
msideration of the U. S. proposal 
that they accept Polaris as a medium 
range missile 

Present British sentiment is against 
irming Germany with an offensive nu- 
clear weapon, but British support for 
over-all NATO-Polaris program is ex- 
pected if U.S. backs the British nuclear 
ubmarine program 

French reaction apparently is cool 
because President Charles de Gaulle 
prefers to maintain in France the tech- 
nical capabilities to develop complete 
weapons systems. France has established 
a $2.3 billion, four-year program to 
develop nuclear weapons and delivery 


systems (AW July 25, p. 34). 


r . 

Titan If Propellant 
™~ . e 
System Briefing Set 

Air Force Ballistic Missile Division 
will hold a briefing for suppliers Aug. 9 
in Inglewood, Calif., on a new prequali- 
fication program for components of the 
Titan II propellant transfer system. 

As defined by BMD, the Titan II 
propellant transfer system consists of 
mobile loading and unloading equip- 
ment, propellant umbilicals that con- 
nect to the missile, and piping that 
will connect the mobile equipment to 
the umbilicals 

The system will be designed to han- 
dle the new storable propellant—a mix- 
ture of hydrazine and unsymmetrical 
dimethyl hydrazine fuels and nitrogen 
tetroxide oxidizer—that will be used in 
the Titan II. 

Air Force will subject all critical pro- 
pellant transfer system components to 
prequalification tests. At the moment, 
work is still under way on identifying 
the critical components in the follow- 
ing categories: valves, filters and strain- 
ers, pumps and meters, load cell plat- 
forms, and instrumentation. 

On Aug. 9 the Air Force will list 
these components for potential sup- 
pliers 
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Republicans Pledge New Defense Efforts 


By Ford Eastman 


Chicago—Republicans stiffened their 
defense platform at the urging of New 
York Governor Nelson A. Rockefeller 
during the national convention here 
last week, pledging new defense efforts 
but electing to stand on their record 
and continue Administration policies in 
science and technology and transporta 
tion 

This is how the GOP stands in these 
areas 
e National Defense—In the 
tional defense plank, the GOP recog 
nized the swift technological changes 
taking place and pledged “intensified 
ind courageous” defense efforts and 
promised to provide any necessary in 


revised na 


creased expenditures to meet new situa 
tions 

e Science and Technology—Despite ad 
missions that Russia leads the U. S. in 
big boosters, the Republican platform 
said that in over-all science and tech 
nologv, the U. S. has, is and will con 
tinue to lead the At th 

time, however, the Republicans | 

T 


world 


mg Da 


out the need for str 
ipplied research programs 


ised continued governm¢ 


in projects of national significance 
e Transportation System—In the only 
reference to transportation, Republicans 
pledged “continued improvement of our 
vital transportation network, carrying 
forward rapidly the vast Eisenhower 
Nixon national highway program and 
promoting safe, efficient, competitive 
and integrated transport by air, road, 
rail and water under equitable, impar 
tial and minimal regulation directed to 
those ends.” 


Defense Plank 
+ n 


In the platform conclusions, writte 
ifter the defense plank had been r 
vised, Republicans said “‘we believe that 
far as men can see through 
of time and trouble, the 
nation in if 


we sce SO 
the obscurity 
prudent course for the 
hour of tral 

‘Soviet Union has created another 
the new situations of peril,” the | 
which has been the Com 
rd from the 
to be until our stra 


form said, 
mumnist re beginning and 
will continu t 
for victor 

The speed of technological chang 
+} 


h iS succeeded 


it imperative that we mea 


by their special requit 


make 


» shy . 
new situations 


] } 
ments and acccicrate a ippropriat 





Dr. Herbert York, director of defens« 
use of available funds 
An ad hoc committee at the 


aircraft. 


DOD 


programs carried on by the SeTVICeS 


ment within after reviewing 


committees. 
decision range from two to six months 
from Fiscal 1961 funds. 


cal consideration for the multi-service 


gas exhausted at their tips. 
they are unloaded and turn like 
be provided by propellers or jets 
suspended for several years in the U. S. 





VTOL Research Reoriented 

Washington—Military development efforts to produce operational VTOL aircraft 
are being channeled into the immediate single objective of building a large vertical 
rising transport which can be used by all of the services to study and define their 
detailed engineering and field requirements for this class of aircraft. 

This development aircraft will precede any design slated for quantity production 
Low priority has been assigned to the development of VTOL aircraft during the 
next few years, and consolidation of effort among the services is being sought by 
research and engineering, to make the best 


assistant service secretary 
obtain agreement from technical authorities in the 
on the basic type of VTOL system which should be used for their jointly sponsored 
This committee is operating in close coordination with a permanent tri 
service committee at Department of Defense 
This committee has been responsible since February for coordinating VTOL develop 
ind evaluating the 
\ decision regarding the award of a contract to 
build the large VTOL transpert testbed will be made by agreement between both 
Current Pentagon estimates of the length of time required for this 


Most of the VIOL concepts which have been flight tested are receiving techni 
VTOI 
include the tilt-wing and deflected slipstream types. The 
however, has the greatest support at present 
U. S. with the McDonnell XV-1 and on the Fairey Rotodyne in England. 
which provide lift during the takeoff and descent of these vehicles are driven by hot 
During cruise, the hot gas to the rotors is stopped, and 
an autogvro rotor 


Development of unloaded rotor aircraft has been 


level has been formed to 


Army, Navy and Air Force 


level that ts headed by Cal Muse 


technical merits of past 


The money for the contract will come 


development _ transport These 
unloaded rotor system 
This concept was pioneered in the 


Rotors 


Horizontal thrust for cruise can 








efforts in every direction, economic and 
military and political to deal with them 

“As rapidly as we perfect the new 
gencrations of weapons,” the platform 
said, ‘““we must arm ourselves effectively 
and without delay. In this respect the 
nation stands now at one of the new 
points of departure. We must never 
allow our technology, particularly in nu- 
clear and propulsion fields, to lag for 
inv reason until such time as we have 
dependable and honest safeguards of 
inspection and control.’ 

The defense platform, which in a 
large part follows the Rockefeller-Nixon 
ircement reached in New York earlier, 
Eisenhower-Nixon 
military 


said that under the 
Admunistr 
strength has been “forged into a power 
‘and pledged the U.S 
have the defenses 
needed to protect freedom 
In the revised platform this languag 
Ided: “Swift technological change 
iming signs of Soviet aggr 
ike it clear that intensified 
efforts are necessary 
f the 1960 
efforts on the 


ition, the nation’s 


cond to none 
vill continue to 


ragceou 
w problem will 
det rand 


new 


entire nation.’ 


‘No Price Ceiling’ 

The Republi 

no pric ‘ceiling on America’ 
The United States can 

l is necessary to ensure 

ind that of the free 

was added in the re 


there 
security 
pro 


in platform said 


and must 


is necessary to ensure 


expenditures to mect new 
imperatives of the national 


gram, Republicans said, ar 


e “A second-strike capability, that is, 
that can sur 


rprise attack, strike back, and 
’ . } 


I i rhe 
lighly and versatile forces, 
iding 7 deployed t I I 


lear retahators power 
enc 


eT mobile 


in 

rressions ,and 

tht bring 

nuclear wat 

e “National determination to employ 

ll nec military capabilities so as 
inv level of aggression 

Deterrence of wat 

ifically, has been the re 

firm statement that we 

gain permit a pote ntial aggre 


the ground 


rules for his 

on; that we will respond to aggr 
m with the full means and weapons 
t suited to the ; 
Maintenance of these imperatives 

juires the following actions, the GOI 

platform tated 

e “Unremitting modernization of out 


situation 
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retaliatory forces, continued develop- 
ment of the manned bomber well into 
the missile age, with necessary num- 
bers of these bombers protected 
through dispersal and airborne alert. 

¢ “Development and production of new 
strategic weapons (and the following 
was added to the revised draft) ‘such 
as the Polaris submarine and _ ballistic 
missile. Never will they be neglected’ 
as intercontinental missile development 
was neglected between the end of 
World War II and 1953. 

e “Accelerate as necessary, development 
of hardening, mobility, dispersal and 
production programs for long-range mis- 
siles and the speedy perfection of new 
and advanced generations of missiles 
and anti-missile missiles.” (The phrasing 
‘accelerate as necessary’ and ‘and pro- 
duction’ were added to the revised 
draft.) 

e “Intensified development of active 
civil defense to aie our people to 
srotect themselves against the deadly 
vazards of atomic attack, particularly 
fallout; and to develop a new program 
to build a reserve of storable food, ade- 
quate to the needs of the population 
after an atomic attack 

¢ “Constant intelligence operations re- 
garding Communist military prepara- 
tions, to prevent another Pearl Harbor 
e“A military establishment organized 
in accord with a national strategy which 
enables the unified commands in 
Europe, the Pacific and this continent 
to continue to respond promptly to 
any kind of aggression. 

e “Strengthening of the military might 
of the free-world nations in such ways 
as to encourage them to assume in- 
creasing responsibility for regional se- 
curity 

e “Continuation of the ‘long-pull’ pre- 
paredness policies which, as inaugurated 
under the Eisenhower-Nixon Adminis- 
tration, have avoided the perilous peaks 
and slumps of defense spending and 
planning which marked earlier Adminis- 
trations.” 


New York Meeting 


After the New York meeting  be- 
tween Governor Rockefeller and Vice 
President Nixon before the convention 
started, the two agreed that in national 
defense, “the swiftness of the techno 
logical revolution—and the warning 
signs of Soviet aggressiveness—makes 
clear that new eftorts are necessary, 
for the facts of survival in the 1950s 
give no assurance of such survival, in 
the same military posture, in the 
1960s.” 

They agreed that two imperatives of 
national security in the 1960s are a 
“powerful second-strike capacity—a nu- 
clear retaliatory power capable of sur- 
viving surprise attack to inflict devastat- 
ing punishment on any aggressor, and 
a modern, flexible and balanced mili- 
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tary establishment with forces capa 


of deterring or meeting any local 
gression.” 
These inperatives require, they 


more and improved bombers, airbor 


alert, speeded production of mi 


and Polaris submarines, accelerated d 


persal and hardening of bases, full 1 


ernization of the equipment of gror 


forces and an intensified program 
civil defense. 
The science and technology platf 


subcommittee, headed by Sen. Gord 


Allott (R.Colo.), said “reliable evid 


indicates, all areas of scientific know 


edge considered, that our countr 


been, is, and, under our system of fre 


inquiry, will continue to be the gre 
arsenal and reservoir of effective 
tific knowledge in the world.” 

The platform closely followed th: 
ommendation of Dr. Lee A. DuBri 
president of the California Institut 
lechnology, who testified earlier « 
the committee hearings 

Dr. DuBridge called for governn 
encouragement of basic science, en 


agement of those activities in appl 
science which are pettinent to proble I 


of national concern such as atom: 
ergy, space exploration and nat 
defense, and strengthening of g 
ment agencies involved in_ sucl 
tivities. 

Ihe federal role in research, the 
form suggested, should be in the 
of basic research which industry « 
be reasonably expected to pursu 
applied research in fields of prim 
tional concern such as national def 
and exploration and use of space 

Che platform added that it end 
contracting by government agenci 
research, and at the same time, 
allowance for reasonable chargé 
overhead and management in th 
tracts 


Foreign Policy 


In the foreign policy platform 
publicans said 
e “We believe military assistance t 
allies under the mutual security pr 
should be continued with all th 
and funds needed to maintain 
strength of our alliances at level 
tial to our common safety. The 
diplomacy of the Eisenhower-Nix 
ministration has been supported 
military power superior to any 
history of our nation or in the w 
As long as world tensions me 
with war, we are resolved to ma 
an armed power exceeded by n 
e “Under the United Nations 
work for the peaceful settlement 
ternational disputes, and the ext 
of the rule of law in the world 
in furtherance of President |! 
hower’s proposals for the peacef 
of space, we suggest that the | 


looriy 


Nations take the initiative to develop a 
body of law applicable to the peaceful 
use of space. 

e “We are ready to negotiate and to in- 
stitute realistic methods and safeguards 
for disarmament, and for the suspension 
of nuclear tests. We advocate an early 
ugreement by all nations to forego 
nuclear tests in the atmosphere, and the 
suspension of other tests as verification 
techniques permit.” 

In the revised foreign policy plank, 
these words were added: “We support 
the President in any decision he may 
make to re-evaluate the question of re- 
sumption of underground nuclear explo- 
sions testing if the Geneva Conference 
fails to produce a satisfactory agree- 
ment.” 

Under economic growth and business, 
the GOP platform said employment 
must be raised to higher levels and 
efforts must be made to utilize even 
more fully the expanding over-all ca- 
pacity to produce. 

The platform committee said it ac- 
corded a high priority to vigorous eco- 
nomic growth and recognized that its 
mainspring lies in the private sector of 
the economy. “We reject,” the com- 
mittee said, “the concept of artificial 
growth forced by massive new federal 
spending and loose money policies.” 
[he committee added that the only 
effective way to accelerate economic 
growth is to increase the “traditional 
strengths of a frec economy—initiative 
and investment, productivity and effi- 
ciency. 

The platform recommended, under 
government administration, that two 
top positions be established to help the 
President in the entire field of national 
security and international affairs, and 
in governmental planning and manage- 
ment. 

The platform also said: “We must 
undertake further reorganization of the 
Defense Department to achieve the 
most effective unification of defense 
planning and command, and improved 
conflict of interest laws should be en- 
icted for vigilant protection of the 
public interest and to remove deter- 
rents to governmental service by our 
most able citizens.” 





Thomas Leaves TWA 


New York—Charles S. Thomas re- 
signed as president, chief executive officer 
and a director of Trans World Airlines 
last week. Thomas, who had just com- 
pleted two years as TWA president, said 
he resigned at the end of his two year 
contract to “return to his family and 
other interests in California.” In accept- 
ing his resignation the TWA board of 
directors said there was no immediate 
successor under consideration. 














SOVIET TU-16 Badger was photographed by USAF over the North Pacific. Note pod under wing for electronic reconnaissance equipment 


Soviet Veto Stops RB-47 Investigation 


By David H. Hoffman St Matthew Island in 


urcraft presumably 


New York—A Soviet 
Security Council | 
i U. S. resoluti 
nvestigation 
RB-47 shot 


] h id 





CHART plots courses of six Soviet ferret flights that approached Alaskan coast during 1959 
and 1960. Three missions converged on St. Matthew Island, north of the Aleutian chain. 
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1S t resolution that 
ndemn’ the RB-47 fligh 


ict while 


ended that the 
is shot 
N s ¢ 
Alvi 
But 


} 
pi ine 


that the 


ng prope tly” befor 


n i ry line 75 mi. out 
Russian territory, Lodge said 

(hese precautions, Lodge told 
Council, were taken because the crew 


knew that “‘the Soviet Union had in the 
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SOLID BLACK line of Barents Sea map shows track of RB-47. First X marks spot where 
Soviets claim plane was downed. Second X indicates coordinates where plane disappeared 
from U.S. radar scopes, while looped line to the south follows RB-47 detour forced by 


Russian fighter 


past lured planes towards its frontier’ 


| 
(AW July 18. p 30) 
RB-47 flight with 


Contrasting the 
comparabl Soviet flights oft Alaska, 
Lodge cited six specific instances in 
which Russian reconnaissance bombers 


had approached the U. $ 


coast at 





Soviet Charge Denied 

has rejected the 
Soviet Union's charge that buzzing of 
Russian ships in international 
by U. S. aircraft creates danger to life 
and violates freedom of passage and in- 


Washington—U. S. 


waters 


ternational law 

Russia's statement that it will “take 
other measures” if the buzzing continues 
(AW July 25, p. 33) is “a 
threat” that resembles other recent So- 
viet statements and actions, the State 
Department said. State said U. S. air- 
craft are under strictest instruction to 
approach no closer than necessary, but 
that identification is sometimes necessary 
—as in the case of the Soviet electronic 
ferret ship Vega, which ostensibly was a 


reckless 


fishing trawler. 

In an indirect reference to Russia's 
shooting down of a USAF RB-47 last 
July 1 (see p. 30), the U.S. said it notes 
with interest Russia’s concern over free- 
dom of the seas and hopes Russia 
“might now begin to respect this free 
dom on the part of other nations, 
whether for ships or aircraft.” 











AVIATION WEEK, August 1, 1960 


Dashed line projects plane’s intended course. 


distances of less than 30 mi 
made it that the Soviet 
probing the northeastern air approa 
to the United States from Pt. Bar 
Alaska’s northerly extreme wher 
of the six DEW Line main stati 
located—to St. Matthew Island 
750 mi. west of Anchoragc 

On a large chart, one of fi 
trations Lodge displayed bef 
Security Council, the delegate 
of the Soviet trawler 
which collected electronic data 
the United States’ 
last April and May 

On Apr. 26, 
made its first appearance about | 
southeast of (¢ up Cod, Mass., cr 
an area in which the U.S 
marine George Washington was t 
the Polaris ejection 
Disregarding instructions from 
naval vessels to stand clear, th 


clear 


the course 


eastern s¢ 


1 
+} 


Lodge said, th 


nuclea 


missile 


they 


according to Lodge, actually at 
to retrieve a “loaded test vehicl 
charged earlier by the George W 
ington. The dummy missile wa 
ered by the USS Nimpuc, a 
ship, only after sharp maneuverit 
ierted a collision with the 
Lodge said 
Countering that the presentat 
maps was a theatrical maneuver, \ 
V. Kuznetsov, a first deputy f 
minister of the Soviet Union, 
these two questions at Lodge 
Why, if the United States was 


of the precise point at which the RB-47 
disappeared, was the subsequent search 
not begun there? And why, if the plane 
was on a scientific mission, was it in- 
structed to maintain radio silence? 

The four-power bloc of small na- 

tions represented on the Council—Ecua- 
dor, Ceylon, Argentina and Tunisia— 
generally refrained from accepting at 
face value either the U. S. or Soviet 
ersion of the RB-47 incident. Many 
observers here felt that these four non- 
permanent members of the Council had 
been swayed from siding directly with 
the United States by its handling of the 
U-2 incident last May. 

Two of the four, Ceylon and Argen- 
tina, recommended the cessation of 
close-proximity reconnaissance flights, 
even when such flights remained over 
international waters, as a means of 
lessening international tension. All, 
including the United Kingdom, France, 
Italy and Nationalist China, agreed that 
the burden of proving whether the 
RB-47 flight actually was an “aggressive 
act,” fell upon the Soviet Union and 
that the Soviet Union had failed “to 
make its case.” 

Sir Pierson Dixon, delegate from the 
United Kingdom, asserted that Soviet 
trawlers equipped to intercept radio 
transmissions and “numerous unidenti- 
fied submarines” frequently sailed close 
to British territorial waters, especial, 
when naval exercises or military research 
projects were in progress. Were an issuc 
made of each instance “we were over- 
looked or overheard” by the USSR, he 
said, the Security Council would have 
to be in “virtually permanent session.” 


Cessna Is Building 
‘Different’ Light Twin 


Wichita, Kan.—A_four-place light 
twin-engine business plane of “‘com- 
pletely different design” is being built 
here by Cessna Aircraft Co., which ex- 
pects to put the new model on the 
market in 1962. First flight of the pro- 
totype is expected early next year. 

I'he company refuses to discuss de- 
tails of configuration or performance of 
the new design, but indications are 
that it is planned to be directly com- 
petitive with the Piper Apache in price. 

Del Roskam, vice president-Aircraft 
Divisions, says that the new Cessna will 
represent “a basic new approach to 
twin-engine aircraft philosophy and will 
set a new pattern of thinking and engi- 
neering to meet the challenge of chang- 
ing times and needs,” which emphasizes 
that company designers have decided to 
break away from the conventional low- 
wing two-engine formula to get maxi- 
mum performance and sales potential. 
Roskam indicated that the airplane will 
outperform anything in its class. 





NATO Hawk Missile Program 
Calls for Early Fall Production 


Paris—NATO’s 
gram, in which 
nations plan to spend nearly 
million of their own defense funds in 
producing the U.S. Army-Raythe« 
air defense missile, should 
production stage early this 

Five-nation agreement was 
last June by Belgium, France, 
Germany, Italy and The Neth 
(AW June 24, 1959, p. 2 
that time the five nations 
ironing out a maze of techni 
and industrial problems before 
lating their agreement into a full- 
production program. 

In particular, there has been sharp 
discussion over license fees between the 
European nations involved and Ray- 


Hawk missile 
five West Eu 


} 


Tyr - 
pro 
pean 


S500 


t 


contractor for the 
somewhat 


theon, U.S. prime 
Hawk These differences, 
exaggerated by a few European officials 
involved, are considered by the U.S 
Defense Department as “normal to the 
U.S. scene.” At any rate, the 

was settled last Apr. 13 when a license 
finally 


problem 
igreement was signed between 
Raytheon and the European nations 

Delays in implementing the Hawk 
program were expected. Project marks 
the first major success of a U.S. policy 
established at the 1957 NATO summit 
conference At that session, President 
Eisenhower promised NATO nations 
the U.S. would help to establish in 
Western Europe large-scale production 
of advanced type weapons 

The Hawk program is regarded as a 


Subroc ASW Missile Under Navy Development 


Subroc guided missile, under development by the U. S. Navy for anti-submarine warfare, is 
fired from submerged torpedo tube, programed through the air, and re-enters the water 
for submarine kill. It has far greater range than present ASW torpedoes. 
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precedent for future joint efforts within 
NATO Thus all interested parties 
have been seeking to negotiate the best 
arrangement possible. This, obviously, 
has wasted time 

It is still possible, though, that initial 
Hawk deliveries to the European 
nations involved will be made as plan- 
ned by June, 1961. This could happen 
since initial units probably will be as- 
sembled mainly from components made 
in the U.S. Initial deliveries of Euro- 
pean-made Hawks should begin rolling 
off the line by late 1961. The program 
is expected to run until 1964 

As currently planned, the program in- 
volves 22 Hawk battalions. Based on 
probable cost of $20 million per bat- 
talion, the total program should amount 
to at least $440 million. U.S. funds for 
the 22-battalion program are expected 
to be under $40 million 

U.S. also will supply the necessary 
technical information, including draw- 
ings, specifications and sample equip- 
ment. Raytheon and Hawk subcon- 
tractors such as Aerojet-General Corp. 
and Northrop Corp. will work with 
European companies involved. Details 
on license arrangement the 
American and European interests have 
not been released 

A breakdown of national involvement 
in the program has never been released 
But it is known that West Germany 
will get nine battalions; Italy, four and 
France, Belgium Holland, three 
each. Originally, France w 
involved in the program as 
many, but 


between 


ind 


later reduced 
ment to three battalion 

With most of the prelimin 
itions now out of the war 

how the NATO H 
tram will be run 
NATO Hawk 
been set up under 
force Lt. Gen. W 
Revnierse is the real u 
European Hawk H 
that the Hawk mis- 
nve int ted 
when and how 
Gen. Revnier 
in late ugust or carly September 
place production orders for the 22 Hawk 
battalions with groups of Eure 
companies rmed ir th } 

This combine headquartered — in 
Paris, is called Socicte Europeanne d 
Teleguidage (STEI STE] s the 
prime European contractor for Hawk 
ind as such was involved with Raytheon 
in negotiating manufacturing night 
license fe 


involved are 


manag 


r 


ype in 


ind 
Fach of the five nation 
sented in STEI 

mal contractor These are 
Construction Electrique de 


re pre 


prime nati 
Atelicrs de 
Charleroi, Belgium: Telefunken 
West 
Philips, 


ston, France. 


| SSCTl 
inmeccanica, Italy; 
and Thomson-Hou- 


Germany: 


Holland; 
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USAF’s Congo Airlift Structure 
Extends Almost 11,000 Naut. Mi. 


Wiesbaden—United States Air Force 
transport of troops and supplies into the 
stricken Congo Republic for United 
Nations has fanned into USAF’s long 
est airlift in history in terms of total 
route miles, according to officials here 

Statistics at Wiesbaden headquarters, 
U.S. Air Force in Europe, show that 
by late last weck, as 17 Lockheed C-130 
turboprop transports of the 322nd Au 
Division began loading 678 Irish troops 
at Dublin, the Air Force’s airlift route 
mile structure had almost 
11.000 naut. mi 

Air Force bv last 
ported 
five nationalities over these routes since 
the military airlift got into full swing 
it United Nations’ request on Julv 16 
It hopes to land over 4,000 more, in 
of three new 


week 


grown to 


wee k had 


5.177 troops of 


trans 
ipproximatels 


cluding nation 
alities, before end of the 

Here are the major route structures 
being used by the 40 C-130s and 60 
Military Air Transport Service Douglas 
C-124 airlift aircraft 
e Dublin to Evereux, France, 360 naut 
mi.: Evereux to Wheelus AFB, Libva 
1.100 naut. mi. or, on another schedule, 
Cairo to Wheelus, 900 naut. mi 
Wheelus to Kano, Nigeria, 1,400 naut 
mi.; Kano to Leopoldville, 1,100 naut 
mi 
e Chateauroux, France, home base for 
the MATS C-124s, to Strategic Air 
Command base at Sidi Slimane in 
Morocco, 1,000 naut. mi.; Sidi Slimane 
to Dakar, 1,400 naut. mi.; Dakar to 
Accra, Ghana, 1,000 naut. mi.; Accra 
to Leopoldville, 1,100 naut. m 
e Addis Ababa, Ethiopia, with Fthi- 
opian troops, to Stanlevville, Congo, 
1,000 naut. mi.; Stanlevville to Leopold- 
ville, 600 naut. mi 

Round-trip C-130 flight between 
Fvereux and Leopoldville via Dakar 
requires an average of 33 hr. to complete 
the trip \ C-124 operating from 
Chateauroux to Leopoldville, also via 
Dakar ipproximately 
55 hr. for the round trip 

l'roops airlifted by Air Force trans 
ports and already on station in the 
Congo include contingents from Ghana, 
Guinea, Morocco, Tunisia and Sweden 
The 745 Swedish troops had been as 
signed to the U. N. security force in 
the Gaza Strip between Egypt and 
Isracl and transported to the 
Congo from Cairo 

USAF airlifts under way 
and scheduled to continuc 
weck, included 
e Ethiopia, 1,340 troops and 100 tons 
of equipment with 1] C-130s. 
© Morocco, another contingent of 1,250 


troops 


normally needs 


wcr'c 


last week, 
into this 
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troops and 51 tons of equipment 
20 C-124s 
e Guinea, new contingent of 60! 
and 25 tons of equipment 
© Liberia, 250 troops and | 
equipment in four C-130s 
@ Ireland, 67 
equipment 

USAF also may be called u 
provide airlift for troops from the S 
and at least one more African nat 

In return flights to Europe fr 
Congo, U.S. Air Force aircraft al 
ferricd out over 2,500 refugee 
than 300 U. § 
Evacuees have been landed at | 
and Chateauroux Air Force Ba 
it Rhine-Main Air Base in Gern 
well as at Brussels, home base f 
major Sabena Belgian World A 
evacuation effort 

Air Force also has turned over t 
U. N. command 10 C-47 sup) 
craft for use within the Cong 
July 25, p ind is making 
five Fairchild C-119s that have 
with U. N. m 
U.S. Army is supplying the U. N 
six light liaison aircraft and I( 
copters for use within the Cong 

Ihe United States, however, 
termined effort to keep hand 
ternal Congo affairs, will not 
flight and maintenance crews f 
aircraft 

The planes and helicopters 
flown and maintained bv crew 
such Brazil, Arg 
Sweden and probably Norway 

USAF also has airlifted rat 
the Congo for use by U.N. trooy 
civilians and plans to funnel 
untel an cffective sea lift can 
ganized 


5 troops and $0 


ing mor 


painted w hite 


countnes as 


Douglas Wins Contract 
For Missileer Design 


Washington—Navy has chosen D 
las Aircraft Co. to design and 
the subsonic Missileer aircraft 
launch platform for the long-rar 
dix Eagle 
Eagle-Missileer program 
$3.4 billion over a 10-year deve 
and production cycle, Navy said 
Douglas contract is for Miss 
ind the 


iir-to-air missile 


sign, Navv soon wil 
1 development contract for th« 
Carricr-based Missileer wil 
50,000 Ib. and have an endutr 
station of four to six hours. Spx 
be approximately Mach 0.9. Eag 
sile, under development 19 mont 
a range of about 50 mi. 


gotiators 


Miissileer will be powered by two 
Piatt & Whitney TF30-P-2 turbofan 
engines. Characteristics are similar to 
the Pratt & Whitney JTF-10, which 

eighs 2,110 lb. and has a thrust of 
5,250 Ib. (AW Sept. 28, p. 49). 

Douglas contract commits the Navy 
to a new air defense concept employing 
1 high performance missile launched 
from a low performance aircraft. Alter- 
1 Mach 2 or 3 aircraft 
irrving a missile with a shorter range 
than the Eagle 

Six airframe manufacturers submitted 
proposals containing one or both al- 
ternatives (AW Mar. 21, p. 23). Navy 
hose the new aircraft for these reasons: 
e Existing aircraft do not have endur- 
ince, or cycle time, to meet long range 
yperational requirements. Turbofan 
engine has low specific fuel consump- 
tion and long range 
e Missileer-Eagle system will be called 
m for two missions for which a single 
weapons system 1s not in_ existence. 
System will be used for fleet air defense 
ind will be on constant air alert. It 
ilso will cover Marine landing forces in 
the period before anti-aircraft defenses 
ire set up ashore 

Adm. J. T. Hayward, deputy chief of 
naval operations (development), said the 
Navv had considered the Douglas A3D, 
Grumman W2F, North American A3J 
Vigilante and F-108 as Eagle launchers, 
then asked industry to “look at any 
present aircraft versus a new aircraft.” 

Two-stage solid propellant Eagle will 
use active homing radar guidance being 
developed by Bendix. Aerojet-General 
is motor contractor, and Grumman 
manufactures the airframe. 


native would be 


IAM Representation 
Vote Asked by P&W 


Pratt & Whitney Division of United 


Aircraft Corp. last week filed a de- 
certification petition with the National 
Labor Relations Board requesting an 
election to determine how many P&W 
emploves the striking International 
Assn. of Machinists represents. 

Pratt & Whitney said 80% of its 
production emploves were reporting to 
work last week at plants in East Hart- 
ford and Manchester, Conn., although 
these facilities have been struck for 
more than seven weeks (AW June 13, 
p 31) 

Workers voted on July 23 to reject 
a P&W offer, and early resumption 
of negotiations appeared remote last 
week. Talks at Hamilton Standard in 
Windsor Locks, Conn., are continuing 
between IAM and United Aircraft ne- 
Settlement between Sikorsky 
Division of United Aircraft and the 
United Auto Workers remains stale- 
mated (AW July 25, p. 34). 
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NASA Plans Three-Man Spacecraft 
Washington—System design study contracts for Project Apollo, a 3-man 
spacecraft that will be the follow-on to the Mercury manned capsule, will be 
in the near future, National Aeronautics and Space Administration said last 
briefing some 1,300 industry representatives on its plans for the next 10 years 
Svstems contract for design, engineering and fabrication of Apollo and its com 
ponents probably will be initiated in Fiscal 1962, NASA said. The vehicle would 
consist of a command center module, a propulsion module and a mission modul 


modular 
> awarded 


week in 


It would serve first as an earth-orbiting laboratory and later for manned circumlbunar 
flight. 

Research and development and prototype flights ave expected to begin in 1962 and 
end in 1965. Early tests would use the Atlas-Agena B vehicle. Full-scale spacecraft 
will require use of the Saturn and could be flown in 1966. 

NASA also told industry it plans 96 scientific satellite launchings, 33 lunar and 
planetary missions, 41 launchings related to manned flight, 28 launchings for satellite 
applications such as communications, and 62 launchings for vehicle development over 
the next 10 years. 

Placing heavy emphasis on the degree to which it will rely on industry for help 
and keep in-house development to a minimum, NASA told industry of these pro 
posed projects, most of which already have approval 
@ Aeros. Meteorological satellite to be placed into 23,000 mi. “stationary” orbits by 
the Centaur vehicle. Not approved yet but may be initiated in Calendar 1962 with 
first launching in 1964. Contractor for the Nimbus meteorological satellite (see p 
23) system integration and basic structure work will be picked early this fall. 

@ Ranger, Surveyor and Prospector. Ranger will be a lunar impacter launched by 
Atlas-Agena B, Surveyor will be a lunar soft-lander launched by Centaur and landing 
100-300 Ib. on the moon, and Prospector will be launched by Saturn to land a 
mobile laboratory on the moon that would have a traveling radius of some 50 mi 
@ Mariner. Early planetary probes to Mars and Venus, weighing 600-1,200 Ib. and 
launched by Atlas-Agena B. First one may be flown in 1962. 

@ Voyager. Later series of planetary probes, launched by Saturn to orbit Mars and 
Venus and probably eject instrumented capsules for atmospheric entry and perhaps 
landing. 

@ Rebound. Network of passive communications reflectors, a follow-on to Echo 
experiments. Langley Research Center now is evaluating bids for studies of wavs 
to make large reflecting surfaces rigid. If studies are successful, they may lead to 
launching of such a structure in 1962. Rebound would follow, probably would 
require 12 satellites spaced around the world to provide continuous communication 
and would require that several satellites be placed in orbit by a single vehicle. Re 
bound may use the Atlas-Agena B for launches in the 1963-1965 period 

Apollo is expected to be able to support life for a period ranging from two weeks 
to two months as an earth-orbiting laboratory, or about a week for the circumlunar 
mission. Mission capsules would be changeable to suit the mission. Crew of three 
is tentative, as are many aspects of the program. Most aspects will be influenced 
heavily by the outcome of Mercury flights. 

NASA's research and space flight centers were given very detailed program guide 
lines for Apollo several months ago and are engaged now in intensive research and 
study programs. This information will be made available to industry—partly through 
a series of briefings at the centers that are to be an extension of the major con 
ference held at headquarters here last week 

NASA Administrator T. Keith Glennan said industry will carry an increasing pro 
portion of NASA’s workload, including more systems engineering and project man 
agement. He estimated that more than 75% of the expected $1.5 billion-a-vear 
NASA budget will be spent in contracts. No new major NASA installations ar 


planned, Glennan said. 
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News Digest ant bots enue or nae 


Silo deployment type Atl Ten Strategic Air Command gen 
net tele andieleseied on « one a ire rotating tours of duty in SAC 
—the Atlas ] ll ’ mae nt i ing KC-135  airborn command 
a nat « during twice-weekly practice mi 
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Martin Co. has named Holm 


director of information services and 
advertising under Brown's over-all su 
pervision. Brown recently resigned as 
public relations manager for Ford Mo 
tor Co.’s Ford Division 


Dr. John F. Victory, first emplove of 
the National Advisory Committee for 
\cronautics, has retired after 45 vears 
with NACA and its successor the Na 
tional Acronautics and Space Admim 
tration and almost 52 vears of continu 
us government service. Victory, 68, 
held various NACA posts and was ex 

utive secretary when it was absorbed 
by the space agency in October, 1958 


Sin then, he has been special assist 


int to NASA Administrator T. Keith 


chhnan 


Chicago Helicopter Airways Sikorsky 
S-55¢ rashed in a cemetery about half 
vat tween Midway Airport and 
(Hare Airport last week, killing the 11 


rcrs and two crewmen aboard 


pa ne 
McDonnell Aircraft Corp. ha 
| to the Civil Acronautics Board 
isa supplemental uirling 
stic and overseas operations 
I] said it ou ( rate tl 


with D« 


her ror ’ 
ther tvpes urcraftt as m 


cro Commander 
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pat 


Hiller Aircraft Corp., Palo Alto, 
( f nd Electr Autohte Co ( 
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United-Capital Merger 

Washington—United Air Lines plans 
to take over Capital Airlines under a 
merger agreement reached here last week 

Ihe two airlines agreed to merge 
under terms which would give United 
common stock to Capital shareholders 
and bondholders and would give Vickers 
Armstrongs United preferred and com 
mon stock plus 15 Viscounts to settle 
the British company's claims on Capital 
Vickers will support the merger, which 
must be approved by stockholders of the 
two airlines and by the CAB 

Under the agreement, Capital stock 
holders will get one share of United com 
mon, plus a five year warrant to buy 1.5 
shares of United stock at $40 a share for 
each seven shares of Capital stock held 
Holders of Capital's 4.259% convertible 
subordinated debentures will be offered 
20 shares of United stock for each $1,000 
par value of debentures held 

Viscount chattel mortgage holders will 
get $15.9 million par amount 5.59% cum 
ulative preferred stock of United, 60,000 
shares of United common stock and 74 


vear warrants to buy 200,000 shares of 


rENeT2 “lectric will devel nev Brown to the new st of corporate di a 
General Electric ) post OF Corpora i United common stock at $45 a share, 
ablative re-entry vehicle at i rector of communications. Joseph M 
phia plant for the Mark Rowland will continue to be corporat 





plus the 15 Viscounts. 
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Without electronics it is impossible to design, bull 
launch, guide, track or communicate with a missile. That 


1007 of Martin’s 7.500 engineers are electronic/electrical engineers. Tur a = 7 rs | car J 
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Confidence counts ang the airlines count on Sinciair 





45% of the aircraft oil used by major scheduled airlines in the 
United States is supplied by Sinclair. Military jets also count on 
Sinclair to supply Sinclair Aircraft Oil to lubricate their mighty 
engines. There is no better proof of reliability. 


Sinclair "se" 


Sinclair Refining Company Aviation Sales, GOO Fifth Ave. * New York 20, N.Y. 
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Lockheed, Airlines Plan Electra Changes 


Modifications begin in November; speed restriction 
keyed to tests, which could dictate more changes. 


Washington—Lockheed Aircraft Corp, will begin its Electra modifi 


program in November, but current speed restrictions will not be lifted 
modified aircraft until re-evaluation tests are completed 


lhe tests, which are now being conducted by Lockheed with th 


thre 


tion of the National Acronautics and Space Administretion, are 


completion sometime next summer (AW \pr 


at ' , 
iuar Tne nal results of these re-evaluation tests « 


tions beyond those incorporated in the 


urplane can be flown at the normal ct 


I wckheed 


management 
cam returned to Burbank 
i serics of meeting 
of the Electr 
to discuss the modification program. A 
of late last week, all but National Au 
lines, Western Airlines and Qantas Em 
ire Airways had reached agreement o1 
modifi 
program <¢ il 
f the aircraft 
the 
geared to hand 
Lockheed will assum 
f specihc mprovement 


sing 


with 15 airline operator 


ition 


program 
for 
t 


svstemati 
manufa 
link 
ibout 20 air 


the 
enter modification 
plan it a time 
1 major share 
ts. which have been estimated at $25 
m, but the 
to and from the plant 
program calls for a re 


imricrs will cover all 
ferrving costs 
\lod 
ion and stiffening of the present en 
installation of 
mount iddition of stiffeners 
ly designed fittings to upper and 
engine tructure longe 
ind diagonal bracing. Structural 
will be added to nacelle sides 
nacelle bulkheads will be 
trengthen Wing planks from the 
fuselage out toward the wing tips will 
intermed: 
the addition 


incahion 


mounts and addi 


support 


ribs I 


birewall ind 


ind some 
tiffened by 


trengthened 
will be 

new bracing 
In addition, Allison Division of Gen 

i] Motors Corp. is adding a_ third 
bearing to the torque shaft of the turbo 
prop engine. This improvement las not 
wen directly associated with the reason 
behind the modifications undertaken bi 
Lockheed. Work on the modification 
program began July 5 with an Electra 
whi turned over to the 
heed Engineering Flight Test Depart 
ment Sept. 23. The airplane will be 
fully-instrumented with stress gages to 
undergo thorough flight evaluation 
First Electra modified for certification 
by the Federal Aviation Agency is sched 
ready by Nov. 16 


h wall be Lock 


’ 


uled to be Parget 
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American Earnings Drop 


New York—American Airlines net ¢ 
ings for the first six 
totaled $2,621,000, down from § 
000 for the same period of 1959. S 
of property totaled $810,000 net 
taxes for the first half of this 
compared with $5,535,000 for th 
half of 1959. 

The airline’s revenue passenger 
increased 249 to 3,126,000,000 
trafic increase being 46 
first class up 12%. Air freight total 


up 29° to 54,738,000 ton miles 


4 


| 


coac h 


months of 1960 








mut-of-service revenue losses during the 
modification program, although several 
irlines will fill the schedule gap with 
piston-engine planes 
Western Air Lines and National Air- 
nes are still in the talking stage with 
Lockheed on the proposed agreements, 
Northwest and Braniff have 
greement in principle and are expect 
ign a final agreement shortly. North 
vest is seeking a schedule that calls for 
ification of its nine aircraft at a 
ite of three at a time 
(he re-evaluation tests are a program 
parate from the modification program 
Started last spring (AW Mar. 28, p. 40 
the re-evaluation tests are being con 
by Lockheed with the coopera 
m of NASA, which is acting as a 
hnical consultant to the FAA. FAA 
vill make the final whether 
further modifications are required after 
the results of the re-evaluation tests have 
«en analyzed and studied by the agency 
onsultation with NASA and Lock- 


heed 


reached 
] 


; 


decision 


Original flight restrictions, which 
to stand until the tests were com 
were set at a 275 kt. calibrated 
peed, or Mach as the normal 
ruising speed (AW Mar. 28, p. 40) 
[his was later reduced to 225 kt., which 
the current speed restriction (AW 
\pr. 4, p. 43). Original normal oper- 
ting speed was 324 kt 
Ihe re-evaluation test program calls 
1 full review of original loading and 
tructural criteria and a restudy of all 
theoretical data pertaining to the air 
raft’s performance characteristics 
Flight tests will be conducted in th 
highlv-instrumented Electra now being 
modified to measure stress on the air 
raft in turbulent areas. In addition, 
NASA is conducting wind tunnel tests 
it Langlev Field to check against Lock 
heed’s flutter analyses. A third phase of 
the program calls for a series of static 
tests. No decision has been made yet 
whether a_ test-to-destruction with an 
Klectra will be conducted 
Approximately 200,000 man-hours 
have already been expended on the re- 
valuation tests of the Electra’s air- 
worthiness. At one time, the work force 
issigned to the job reached a peak of 
350 persons. In addition, staff engineers 
f FAA, NASA, Boeing Airplane Co.. 
Douglas Aircraft Co. and Northwest 
\irlines worked in close cooperation in 
the over-all re-evaluation program. De- 
tails of the testing plan were worked out 
by the two agencies, and each has been 
ictive in interpreting findings thus far. 


pl tK d, 
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Non-Union Pilot Seniority Issue 


Sparks ALPA-Southern Dispute 


By Robert H. Cook 


Atlanta—Prospects for immediate set- 
tlement of the seven-week-old Southern 
Airways pilots’ strike appeared dim last 
week as management and labor refused 
to give ground over issues which evolved 


into a dispute between the Au 


Pilots 
ing the southeast 
Core of the ALPA-Southern disput 
is the issue of non-union pilots hired 
by the airline when the union pilots 
‘left their jobs. Southern insists that 
these non-union pilots be 
top seniority after the strike is s« 
a condition ALPA refuses to « 
ALPA has threatened to halt 
line service to cities served by S 
through a sympathy strike by pil 
other airlines operating to thes 
This threat is being contested in court 
by American, Braniff, Capital, Delta 
Eastern, National, Trans-Texas and 
Trans World Airlines, the 
which would be affected 
These carriers have asked the U. §S 
District Court in Chicago for a restrain 


injunction which 


Assn. and all major carrier 


retained with 


++] | 
ied, 


riers 


ing order and 
direct their pilots to ignore S$ 
pilot picket lines. Official 
which would be affected are « 
ing court action to bar picketin 
entire airports after conferring w1 
Atlanta Mavor William B. Hartsfi 
who has made several attempts to 
diate the dispute. Cities ar 
Ga.; Birmingham, Huntsvill 
bile, Ala.; Jacksonville, Fla 
leans and Mont La.: Jack 
Greenville, Mi Spartanburg 
Charlotte, N. C ind Memph 
Nashville, Tenn 
ALPA terms the 


ture and sai 


nsidcr- 


irt action 
union 1S prey 
battle S 
intends to 


for a long, drawn-out 
has served noti 
its non-union 
restore 
by mid-August... wit 1 full 
pattern in seri October 


SCTV1 


Presidential Board 
An ALPA 


trigger appointment 
emergency fact 
would recommen 
the union indicates 
since the 
mit the 
the courts bar th 
National Mediation 
chance for an emecrTg 
appointed 

Although ALPA 
its sympathy strike threat, 
licity indicating that it will has had 


vinpathy 


compan'\ 


strike issues 


union pub 


38 


significant effect on trunkline business 
in the Southeast 

Delta Air Lines estimates it is getting 
30 to 40 reservation cancellations daily 
it Atlanta and that it 3,100 
fewer passengers last 
July, 1959 

The airline 


boarded 
month than in 
said most of the can 
have come from vacationers 

») express fears that an 
the labor dispute might result i 
important 
reservations for overseas tnps. I: 


cellations 
spread of 
them 
missing connections and 
Air Lines reported similar difficulti 
ind estimated that Atlanta boardings 
were down 10% from the same month 
last vear 

Few of the 
report the effect on other major cities 
in the area, but they cited Atlanta with 
its average daily departures of 3,000 
passengers as the most important traff 


airlines could accurately 


hub where effects of the stnke w 
1oticed 


h 


be 1 
While proposals and counterpropo 
ils have been made by both Sor 

ind the striking pilots, any hoped-for 
progress toward a final settlement 
hinges directly on the status of 75 
non-union pilots hired by Southern 


ithern 


replace the strikers—a point recognized 
by Mayor Hartsfield and NMB Medi 
itor Leverett Edwards, neither of whom 
sce much hope for any 
basic working unless th 


ttled first 


igreemecnt on 
ISSUCS pilot 


ISSUC 1 ¢ 
Southern Position 
Southern « that the 


ontract demands cover 


which 


mtends 


items would 
line's subsidy needs and expense 
S665 000 


over a two vear pecrod 


Although the pilots withdrew a deman 
for “duty ng” 
payment for pilot ground tim 
union substituted 


hich we 


] 
l 
] 


lause providing a partia 
charges the 


ion demand w 


continu 
that an 
that the new 
nl vy preference 01 
have th 
pilot vl 


Wn) company 
cfuse to employ any 


engaged in anv mis 


ine contract 


im Common u 


and man 


uch ther 
erbedding. Stri 


willing to continu 


these issues, but not at the 
of accepting Southern’s de- 
mands that they be placed on the 
bottom of the seniority list 
Agrecing to the airline's 
stand, pilots said, would undoubtedly 
mean that only a small handful of the 
147 strikers would return to work, and 
would be senior men with 1] 
years OF experience who would 
find themselves on a lower semority 
cale than non-union pilots employed 
by Southern a matter of wecks 
Negotiations between Southern and 
its regular pilots began in July, 1959, 
October when the 
National Mediation Board assumed 
ction over the talks. NMB re- 
parties on Feb. 17. Follow 
g 30-dav cooling off period 
required under the Railway Labor Act 
set a Mav 4 stnke date, but 
withdrew it to participate in_ thre 
mediation conferences called 


NMB 


cussing 


( xpe nse 


semority 


those 
more 


ind continued to 


the union 


cmecrgcn 


by the 


Mediation Fails 

lurther discussions were abandoned, 
ind a June 5 strike date was set after 
in NMB suggestion that the issues be 
ubmitted to arbitration was rejected 
Southern and accepted by ALPA 
her sessions with the NMB, 
» insistence of Mavor Harts 
the strike began, also have 
break the Stnkers 
ect $350 to $650 monthly benefits from 

1 special ALPA assessment 
Southern was forced to drop its flight 
from 60 a dav to only four 


deadlock 


chedules 
furloughed 536 emploves out of 
mnel of 550 as an immediate 

trike. Manv furloughed 

gradual been recalled 

tored 


th 


now 
fies on 


Southern ibout 


usual revenue plane miles 


4 


flew 


first month of the 
a | 
( irned . commercial 
ompared \ more than 
) for the same 
tor hi 


; 


month last vear 
h averaged about 34 
f the wcre +4 


in July, the compan 


strike 
emploved 75 new 
ntinuing to recruit 
itions, most of wh 
Ab nut 30) 
v¢ been checked 
line. Southern « 
int ompt tr 
m Agenci 


; on a schedul 


itions 


] 
nnin 
ippie 


j ; 
xiucing hve crew i 
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Cause 


average wage of the striking pilots 
that 


Southern adds that the non-union pilots 
can average a little better pay than 
normal under an incentive plan that 
provides an extra allowance of as much 
is 10 cents per plane mile for each 


forced 
the 


regain 


mile flown in excess of 9,000 
lhe airline also disputes ALPA claims 


ire cither un 


rake 
that the non-union pilots the 
uitable or inexperienced for their po 
itions and a group of 
¢ + ‘ 

fligh cx 


ind average 


Chey 


Is that in 
he 711) 


contends tha 

hired, average 
10,500 hr 

percentage of cap 

from Amer 


wcrc cm 


tain 
I 


Orie 
formerly 
reign-based operations such 
American-Arabian 
il South American 

ment are 


ind manage 


a 
hidl pro, 


month for half dav 
by Mav or June of 
would amount 

404 aircraft 


bv the 


iLaT\ 


Mart 


$18.5 


on Mart 


cr-proposal ubmit 
) 
on Juli 


nand 


from hom 


mitract pre 


raight fligh 
hat 


demand tha 


a 
> tin 
the 
full cost of it 
plan under wl 

> of their gr 
Southern « 
the duty 
28,300 annually, a 
I] pension plan would 
, OHS 
$5 hr. monthh 
would — prov 
duled flving — time 
x deadhead flights 
ind monthh 
limitations The striker 


tandard provision on 


for both pat 


i 
but Southern 


their pilots have 


contends 
in 

76 flight 
it least 
missed be 


hours a 
2.8 hi 


iveraged 
month. The pil 


credit and pay 


; want 


iny time 
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of tl 
they 
position of being assigned 


for as long a 
to fly 60 hr 


month 
the 


purpose 


fording a 


thi fa 


lining programs, on ne operations throughout the South 


find themsel t as tampering with the “sovereign 


shts of the public” and promises to 
immediate court action should ani 
ce be made to picket or int rfere 


th operations at the Atlanta Munici- 


\irport 


could 


to ¢ 


k 


two weeks and ther 

in the rem 

without any oppo 

loss of 25 hr. S 

uch tra 

f upgrading 
salar 


Southern 


the pai 


tand that 


FAA Limits Insurance 
Hopes Airports Follow 


W ashington—Federal Aviation 
clamped a ceiling of $165,000 
imount of airline trip 
may purchase at 
Airport for 


; 


idd 


Mar 
- 
Agen 
t week on the 
Irance a passenger 
Washington National 
ngle ticket 
AA, which operates the airport for 
federal government, hopes the limi- 
tion will be introduced at other com- 
ial airports throughout the U.S 
it is possible to buv as much 
$425,000 trip insurance at Washing- 
n National for each ticket, but FAA 
\dministrator | R. Quesada _ told 
AviATION WEEK investigation in 


ted substantiall can 


rently, 


th it 
, 
larger amounts 


} } 
purchased at a number of large ai 


ts in the U.S 
AA mo' 


behind the | 

t of rip insuran 

: 

liscourage¢ 

ins of collecting on insu 
striction has 

f t 


rohacs 
pu Childs 


Irposc 
luce the 
to ¢ bomb 


ind 


1 me 


Tin accia 


from the 

Ces- 
insurance sold 
d counter 


Insurance n 


Inder system, 


\A has bee 


on 


n collecting as much as 
the approximately $500 
innually at Wash 
the revi 

b 


gn NNN 
n insurance sold 
National Under 
edures, FAA’s revenues will 
irplv to about $140,000 
FAA feels this savings in rental fees 
d on to the traveler, anc 
refore, it will grant franchises 
npetitive bidding based on 
“tis 


to be charged 


rire 
ae 


( 


uld be passe 

under 
the pre 
1umS Insurance pul 
reserving OF improving 
ge in present contracts.” 


isers “while | 
THIS of COVCT 
The ceiling on 
at can purchasec 
t a damper on spontaneous attempts 
flight self-destruc 
FAA also feels that because air travel 
safe, cost of 
inordi- 
risk involved. The 
that th« 
can be 


the volume of insurance 


be 1 is expected to 


tion 


becoming increasingly, 


urance to the passenger 1s 
rately high for the 


} 
1 wf 
t it 


be heves 
which 


ilso SAl€ 


mounts of 
urchased at an airport should bear 
lationship to the norma 


iL l« 
traveler's nom il insurance 


ncy 


insurance 


i 
] 
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k ot the 


ceeds 
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30" 
GROUND LINE@ + OF MAIN GEAR 


CONVAIR’S proposed short-range jet transport, the Model 60, has exterior configuration similar to the Convair 880 


Convair Surveys Market for Model 60 


Washington—Convai! vision lotted fl ips and extendable s| n the Irv-O uggage hold 
General Dynamics rp. is conducting iding edge u Cal v. aft hold 
a market survey for its proposed shor Fuselage length \ in., witl u. { ipaci 
jet transport I 1 maximum outside widtl wo main entrance 
Maximum height the clage 1 h an average width 

5 ward lower cars m ited he left side 

) vf the 


a! 


range 
\ hich Can 


proximate) 


Powerplant Choices 
Performan fis 


68-Seat Version 
\\ th, 





Viscount Replacement 


London—Vickers-Armstrongs is cur 
rently evaluating the engineering and 
marketing aspects of the ex-Hunting 
P.107 (July 18, p. 41), which it may pro 
duce as a Viscount replacement. The 
transport, which will be powered by noma 


two aft-mounted Bristol Siddeley BS-75 ». and maximum fuel 
TANT 


fan engines, will have maximum seating 
weight 


capacity in economy class of 53. Prime 
sclling feature will be low purchase price 
lower than that of the Viscount. The nut off weight of th 


air ‘ 
plane has attracted U.S. airline interest 500 Ib. Maximum zero 
102,000 Ib. and maxi 
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Air Defense Exercise 


Washington—Commercial airlines op- 
erating in the continental U. S., Canada 
and Alaska will be required to ground 
all aircraft for a six hour period between 
1:00 a.m. and 7:00 a.m. Eastern Stand- 
ard Time on Sept. 10 because of a North 
American Air Defense Command exer- 
cise named Sky Shield which will be 
conducted during that period. Exercise 
will employ entire radar and electronics 
system used in air defense. 











mum landing weight is 140,000 Ib 

Maximum cruise airspeed with maxi- 
mum cruise thrust at 110,000 Ib. air- 
craft weight is 586 mph. at 19,500 ft., 
585 mph. at 25,000 ft., 576 mph. at 
30,000 ft. and 559 mph. at 35,000 ft 

Runway requirement at sea 
with a four-abreast seating payload and 
an 8,500 Ib. fuel reserve 1s 3,760 ft. at 
standard temperatures when operating 
on a 200 naut. mi. flight. At standard 
temperatures, operating over a 1,200 
runway requirement 1 


lev e] 


naut. mu 
5.130 ft 
For the same range, but at 90F, run 


range, 


way requirement is 5,970 ft 

Landing runway requirement at sea 
level at a maximum landing weight of 
140,000 Ib. is 5,060 ft 

Range of the aircraft normal 
payload and maximum cruise thrust at 
25,000 ft. is over 1,600 naut. mi. With 
speed equaling Mach .82 at 25,000 ft., 
direct operating costs of the 85-passen 
ger configuration model will be 1.40 
cents per seat nautical mile over a 
1,200 naut. mi. range 

Eastern Air Lines is currently stud 
ing the Convair Model 60 for short-to 
medium haul operations. The airline 
has also shown substantial interest in 
the Boeing 727 three-turbofan, aft- 
mounted engine transport, although it 
says that Boeing has not yet indicated 
positive plans for building the transport 
United has hinted that it is interested 
in a minimum of 40 Boeing 727s 


TWA, American Fined 
Heavily by FAA 


Washington—The Federal Aviation 
Agency imposed unusually stiff penalties 
on two airlines last week for crew check 
and maintenance violations. 

Trans World Airlines paid fines to- 
taling $15,000 for failure to have 70 
flight engineers checked for competence 
in the 12 months prior to Apr. 30, 
1959. 

American Airlines paid fines totaling 
$9,000 on seven maintenance violations, 
including one case where the carrier 
failed to conduct an overweight landing 

nspection on an aircraft. 


with 
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Examiner Urges Hawaiian Airlines 
Be Awarded Route to West Coast 


Sweeping changes in the U. S 
line pattern in the Pacific hav 
recommended by Civil Aeronaut 
Board Examiner William J. Mad 
whose decision in the far-ranging |] 
pacific Route Case notes the n 
“a new concept” consistent wit! 
capabilities of jet transports 

Madden recommended putting 
American World Airways and N 
west Orient Airlines “on an equal f 
ing” with respect to West Coast 
minals for their transpacifix 
thus ending a hard-fought and | 
battle between the carriers by g 
Pan American a great circle rout 
the North Pacific and giving N 
a Central Pacific route via Hawa 

Pan American, in the exan 
recommendation, would win th 
sought goal of East Coast and 
coterminals for its Pacific service 
the right to operate from Boston 
York, Philadelphia, Baltimore, W 
ing! Detroit, and Chicago 
Orient, with Fairbanks designat 
an intermediate point 

In another aspect of the con 


‘ 


gton, 


proceeding, which involved app! 

of some 1] Hawaiian A 
won the examiner's recommen 
for West Coast-Hawaii servic 


iTTICTsS, 


Examiner's Recommendations 


Hearings in the case bega 
November and followed White H 
that the Pacifi 
complex be considered as a wl 
CAB. Examiner Madden als 
mended 
e Authorization of scheduled 
pacific all-cargo service by Flying 1 
Line on a five-year, non-subsid\ 

e Extension of Trans World Airlines’ 
transatlantic route beyond Banghk 
Tokyo via Hong Kong, with renew 
Bangkok-Manila authorization 

Hong Kong or Tokyo ser 
inaugurated 

e Renewal for five years of S 
Pacific Air Lines’ temporary certifi 

to operate between San Francis 

Los Angeles and Fiji via Hon 
Bora Bora, Tahiti and Samoa, and 1 
authority to carry mail on a non-su 
sidy basis. Passengers are to be car 
between the West Coast and Hon 

only on flights operating between 
Honolulu and Bora Bora or beyond 

e Consolidation of United Air Lines’ 
route 118 with its route 1, substituting 
Honolulu for Oakland and Los Angeles, 
respectively, as a western terminal 
point. Addition of San Diego as an in 
termediate point. 

e Extension of Pan American’s South 


urging entire 


Pacific route beyond Sydney to Dja- 
karta. 
e Indefinite renewal of Northwest’s 
wuthority to serve points in Korea, 
Okinawa, and Taiwan, and of Pan 
American’s authority to serve points in 
Viet Nam, Singapore, Sumatra, Java, 
Federation of Malava, Thailand, Burma, 
ind points within India and Pakistan 
north of the 20th parallel. Consolida- 
tion by Pan American of two Far 
Eastern route authorizations. One ef- 
fect is to permit PanAm to fly directly 
between Manila and Tokvo. 

In his findings, the CAB examiner 
lescribed the proceeding as the first 
major international and overseas route 
ise in which the impact of jet aircraft 
must be considered and appraised. 
While only “fragments” of jet experi- 
ence presently exist, there is enough 
to establish that the new aircraft will 
provide almost double unit capacity, 
will halve flight times, will provide in- 
reased efficiency per passenger-mile 
with lower fares a good prospect,” and 
will fly greatly extended nonstop ranges 


Great Circle Routes 


Operationally, this will mean full use 
f great circle courses will be made 
between major U. S. cities and points 
n the Orient. Economically, the new 

mcept will assume that traffic will be 
timulated “to an extent and in an 
imount not heretofore matched or ap- 
proached by any single incident or im- 
provement.” 

Madden found U. S.-Orient traffic 
forecasts by several parties in the case 
to fall within a reasonable range, and 
the examiner selected a total 1962 
volume of 300,000 passengers as a 
likely expectation. Of the total, U. S. 
flag carriers will obtain an average of 
70%, the examiner forecast. 

Pan American and Northwest, how- 
ever, came up with drastically different 
forecasts of the distribution of passen- 
gers between the eastern U. S. and the 
Orient, according to which Pacific route 
they will follow. Northwest predicted 
that 72% of these passengers would 
travel via the Central Pacific and 28% 
via the North Pacific; Pan American’s 
respective percentages were 18% and 
82%. The examiner found a 50-50 
split to be more likely “when the giant 
step of the jets is weighed against the 
persistent pull of Hawaii as a stopover.” 
Accordingly, he recommended that the 
route pattern best serving trafhe be- 
tween the eastern U. S. and the Orient 
would best be found by assuming an 
equal division between Central and 
North Pacific routings. 
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Airlines, MATS Meet on New Contract Plan 


By Katherine Johnsen 


Washington—Seven air car 
meeting with Military Air Tr 
Service to negotiate contracts which 
will encourage the yf modern 
cargo aircraft for the civil airlift reserve 

This is the first step in implementa 
tion of a new under which 
MATS plans to abandon competitive 
bid contracting which has accourted 
for over 98% of MATS business 1 
past. Congress and industn 


insport 


pure h iS 


progt im 


tice ) 
increase their modern cargo 
Ihe carriers attending sessi 
at MATS headquarters at S« 
Ill., are Pan American World 
rans World Airlines, Northy 
lines, Seaboard and Western 
United Air Lines, Alaska Airlines, and 
Braniff Airways 
The conferences are dealing with con 
f MATS 
= "4 larly 


permitted carriers ni 


} 


tract terms for the 
passenger and cargo trafh 
scheduled commercial flight 
ye of three categories und 
USAF program (AW May |! 
recently approved by the Dey 
¥f Defense. Four of the carri 

Trans World, Northwest 


shipment 


(American, 

and Seaboard—previoush 

iffer to ship 

reduced rates over 

but exact rat ( 

AW Nov. 16, 1959, p. 47 
The two other categor 

under the US 

e Trafic moving 

This will be 

ne 


new 


AF pr 


produced by 
MATS expe 
movemet 


tiation 
ytiations for 
category in mid-August 
e Small business set-asidk 
USAI i 
r 


in a quantit\ sum 


o 
a 
nL + 


7 
5 


program states 
quate participation 
The dead] f 


mtracts 


aeadiine 
C ] Sept 
MATS contracts, 
expire. T'wo major 
inifts n tiated 


iepota¢(ed 


contr 
obtain commitments fro 
purchase turbine-powered 
ind to expand 

MATS in an 

bilization peri 

commiutme 

in all-out ; rox 
Civil Re SCT Air Fle 
USAF has been unable to 


} 


made 


commitments for partia 
primarily because the e: 


1 carrier's fleet might be 
military work would affect its 
tive position with other ca 


The Air Force program 
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advertised bid contracts will be ir 
sorted to if the 
policy fails to achieve its objectives at 
“prices acceptable.” Defense Depart 
ment supported this in its report ap 
proving the USAF program, 
“It is that 
competitive bidding will be used for 
the procurement of augmentation air 
lift when terms and rates acceptable t 
the Department of Defense cannot be 
obtained through negotiation 
The original Air Force program 
would have made negotiation of MATS 
contracts contingent upon the acquis1 
tion of turbine-powered aircraft by th 
commercial carriers This was over 
ruled by Defense Department, and car 
riers acquiring jets will only be given 
preference. Defense also directed USAI 
to consider DC-7F and L-1049H cargo 
uircraft “‘as being modern 
An Air Force spokesman told Avia- 
rion WEEK that carriers with Canadair 
CL-44s, the first turbine-powered carg 
uircraft that will be avaiiabl 
cially, will have “‘the pick of the MATS 
business” under negotiation procedure 
Ihe three carriers that have ordered 
CL-44s are Flying Tiger Line, Seaboard 
nd Western, and Slick Airways 
Meanwhile, USAI 
developments in its program 
ernize MATS’ own cargo fleet 
e Advanced “workhorse” aircraft 
Research and Development Comn 


negotiated contract 


stating 


understood advertised 


oOmmer 


reported 


‘ 





Conspiracy Charged 

Washington—Overseas National Air 
told the Civil Board 
last week that four airline; and the Air 
Transport Assn. are conspiring to drive 


ways Acronautics 


Overseas National and other supplemen 
tal carriers out of military airlift 

In a complaint filed with the Board, 
Overseas National charged Pan American 
World Airways, Northwest 
Trans World Airlines and Seaboard & 
Western Airlines with studying bids sub 
mitted by ONA and the other suppk 
mental carriers to the Military Air 
port Service for military airlift contracts 
for the period Oct. 1, 1958 to Sept. 30, 
1959, then agreeing to submit bids lower 


Airlines, 


Trans 


than the supplemental carriers’ bid 
Overseas National also accused the Air 
Transport Assn. of submitting to the De 
tense Department an ex parte report at 
tempting to persuade Defense to “sub- 
stantially discontinue utilizing the serv 
ices of ONA and other air carriers not 
certificated . . . and to effect an arbitrary 
diversion of military foreign air trans- 
portation over the routes of the carrier 
defendants from ONA and other air car- 


ae 











is scheduled to submit final and detailed 
System Operational Requirement to 
Air Matenel Command for procure 
ment action by Sept. 1. USAF and 
Federal Aviation Agency have already 
reached basic agreement on the charac- 
teristics of a cargo aircraft suitable for 
commercial and military operations. 
Congress appropriated $50 million in 
the Fiscal 1961 budget for research 
ind development on this advanced air- 
craft to replace the C-124 as backbone 
of the MATS fleet 

e Interim modernization. USAF has 
decided to buv 50 Lockheed C-130E 
uircraft (C-130B with extended range) 
to meet Army airlift requirements—air 
drop and short field capabilities—under 
its 100-aircraft program for interim 
MATS modernization. Decision on 50 
cargo-version turbine-powered aircraft 
with fast reaction capability is being 
withheld pending the outcome of high- 
level U. §.-Canadian discussions on a 
possible “swap” under which Canadair 
CL-44s for MATS would be exchanged 
for U_S. fighter aircraft—Convair F-106, 
McDonnell F-101. or McDonnell F4H 
highlights from the 


new MATS 


Following ar 
Air Force 
pr grain 
e The present lack of civil cargo capa 
bility necessitates the use of military 
uirlift to carry cargo which would go on 

] thev had the 

of MATS 


civil carriers if 
e “The reduction 

contingent upon two 
One is the 


yperation 1s 
commercial car- 


report on its 


( ipacity 
channel 
ing determined 
ipability. of 
icceptable and _ predictable 
committed to the wartime 
The other is the amount 
trafic that will be accom- 


utilization of MATS aur 


in training essential to execution 


ind 
irlift task 
f channel 
plished by the 
craft 
f its wartime airlift mission 
e “There is no intention to climinate 
MATS global route operation 
e “Any increase” in the amount of 
hannel traffic given civil carriers would 
airlift 
long 

turbine-powered car urcraft 
wailable at prices acceptable to 

Department of Defense and com- 
patible with the effective utilization of 
MATS.” 
e When the development program is 
| for the advanced car 
uitabl for MATS 1 
perations, ‘consideration may be given 
cost of development In 
civil carriers may 


be ymmensurate with assured 


} 


lity produced by moder 


0 
4 


establishe go typ 
ind commercial 

haring the 
this connection 
port flight test and acceptance costs 
Consideration may be given to sharing 
in initial deliveries to make unit costs 
equitable between military and civil 
procurement.” 


sup 
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Sovists Push Foreign Sales of II-18 


Soviet Union, satisfied that the [1-18 turboprop transport meets al! Aeroflot’s « 


rational requirements, continues to push the aircraft 


in foreign markets. Czechoslovak Airlines, latest of foreign flag carriers to purchase the transport, is operating the [1-18 on its Prague- 


ec 


Damascus-Baghdad route (AW July 25, p. 50) 
(AW Dec. 21, p. 32) and on East Germany Lufthansa routes (AW Apr. 11, p. 45). 


11-18 is also operating on Chinese ¢ 


A. V. Roe Proposes Swing- Tail 
Assault Freighter Based on 748 


charac 


By John ‘Tunstall 


London—Avro 58 in 
ion of the 748 turbopr p 


issault 
ghter ver 
to the 


bi 


rt. as being 


I proposed 
ind Indian government 
& Co. Ltd 
t would mount 
ma new fuselage 
Main landing gear 
to the fuselage, rather 
s on the 748 (AW 
ockpit 


ro 748 has made 20 flights 

for a total of 60 hr. since the first flight 
on June 24. Avro chief test pilot J. G 
Harrison said the ailerons tend to light 
nm it maximum speed and heaviness 
wer speed Tabs are being fitted 
effort to correct the fault without 
Other 
ro reports no engineering diffi 


ing to vortex gencrators 


culties with the aircraft 

On its first flight the 748 flew at the 
design pressurization figure and was 
equipped with all svstems. The interior 
was sound-proofed but not trimmed 
The aircraft has since flown at its maxi 
mum design weight of 35,100 Ib. and 
to a speed of 270 kt. 
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/ 


tery 


ncluding 
stabilization, rele 
brake and some cockpit cl 
Some rearrangement 
throttle quadrant is to 
cilitate installation of a Dec 


log. All warning light 


? 


ire designed to go on pm 
check, as in the Avro Vul 
At takeoff all warning light 
off 

Test flights have been 
radar navigation aids instal 
navigator to relieve the pilot 
tional duties 

Ihe second Avro 748 pr 


expected to fly in December 


vil Air Service route between Canton and Peking 
Airplane, above, is seen at Damascus Airport. 


production 748 is scheduled to fly next 
spring. In addition to those aircraft, 
two airframes are being built for test- 
ing. One of these will undergo fully 
simulated flight cycles to destruction 

Four fuselage jigs and three double 
wing jigs have been prepared to meet 
1 production rate of four aircraft a 
month 

Production of 10 Avro 748s was 
riginally authorized, but production 
of an additional 20 sets of components 
has now been approved 

Deliveries of 748s to airlines will 
begin this vear, although A. V. Roe does 
not expect full certification until April 

The company has firm orders for 
eight 748s. Five of these are for Series 
| aircraft, powered by two Rolls-Royce 
Dart R.Da 6 Mk. 514 turbine engines 
rated at 1,740 eshp. each; three of the 
firm orders are for Series 2 748s, pow- 
ered by two Rolls-Royce Dart R.Da 7 
Mk. 531 turbine engines rated at 2,105 
eshp 

Indian ministry of defense has re- 
ceived the first set of production parts 
and has made the first set of jigs for 
licensed production of the 748. First 
phase of manufacture in India will be 
confined to assembly with machining 
operations completed in Britain. Ulti- 
mately the Indian government intends 
to produce powerplants and compon- 
ents such as the landing gear. The 
prototvpe 748 is powered by ‘two Rolls- 
Royce Dart Mk. 514 turbine engines. 
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RULLS-ROYCE 
BY PAD) 
JETD 


designed for maximum operating economy 


THE BY-PASS PRINCIPLE 
PROVED BY THE CONWAY IS 
NOW GENERALLY ACCEPTED 
esting cori and Minlaes Silene AS THE CORRECT FORMULA 
pivenieatherns uchonnstte FOR JET TRANSPORTS 


The RB. 141 will power later version 
Sud Aviation Caravelle Airco DH.121 


ROLLS-ROYCE OF CANADA LIMITED, BO> 1400, ST. LAURENT, MONTREAL 9, P.Q. 
ROLLS-ROYCE LIMITED, DERBY, ENGLAND 


AERO ENGINES ° MOTOR CARS ° DIESEL AND GASOLINE ENGINES ° ROCKET MOTORS ° NUCLEAR PROPULSION 
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SHORTLINES 


> American Airlines is adding a fifth 
daily transcontinental DC-7F all-cargo 
flight to its schedule this week. The 
DC-7F, converted from the DC-7 pas 
enger transport, will fly New York-Lo 
Angeles with a refueling stop at Chi 
cago The four other daily DC-7] 
transcontinental flights make one traffic 
top en route. The new cargo flight will 

ntinue on to San Francisco from Lo 





Angeles 


> Japan Air Lines has leased from Amer 
in Telephone and Telegraph Co. au 
tomatic sending and receiving equip 
inent capable of transmitting about 325 
100 words a day and has integrated the 
quipment into its new systemwide 
telecommunications network linking 
L'. S. offices with JAL offices in Asia 

South America and Europe The 

tem operates by international cabl 

JAL. begin Dou 

ervice from U. S. West ¢ 

int to Japan Aug. 12 


> Scandinavian Airlines Svstem 
ffering teletype ticketing. Wh 
made, SAS end 
vpe ind it is printed 
paper in the cli 
the first fore 
th method 


now used br 


© Slick Airwavs has been denied blank 
uthoritvy bv the Civil Aeronaut 

to operate up to five transpacif 

harter flights a month on return 

kvo and Manila Th 

operates 15 one-wav westbound 

month for the Military Air 

Service under contract and 

number of backhaul charter 

s very small The action was 

ed by Pan American World At 
ind Northwest Airlines, which sa 

no showing of public need f 


eTVice’ 


> Transportes Aercos Nacionales, S. A., 
has been granted a one-year renewed 
temporary foreign air carrier permit b 
the Civil Aeronautics Board authorizing 
t to operate scheduled flights between 
legucigalpa and San Jose, Honduras 
ind Miami via Belize, British Hondura 

During the one-vear period, the carrier 
must not operate from, Miami to points 
south or east of Honduras 


> Vancouver International Airport has 
launched new construction totaling $12 
million under contracts just signed 
Projects include a $5.5 million Trans 
Canada Air Lines turbojet maintenance 
base, a $2.5 million, 7,300 ft. runway 
ind $1.4 million for taxiways. 
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AIRLINE OBSERVER 


P Rolls-Rovcee is experiment th an Avon turbojet engine with a rear 
fan. Bristol is still pressin kers to consider an Olympus turbofan 
engine with rear fan as tl nt for the Super VC.10 transpor 
ithough the Olympus fan n is still only a design study 
> Boeing Airplane Co. is listing a $6.25 million purchase price for its 
proposed Model 735, swing-tail version of the 707 Intercontinental turbojet 
transport. Price is geared to a minimum purchase of 10 aircraft, with 
deliveries promised 18 months after a contract is signed. 
© Pan American World A t buving engines for its recently ordered 
three Boeing 707-320 tur! its. The airline expects to be in such 
y hape with it by th irly 1961 delivery date of 
litional Boeings th no need for new engines. Spare 
probably will be fl ttle and installed on the airframes so the 
1 attributes its present spare-engin¢ 
operation at New York and parts 
overseas. The airline has optioned 


h 
ee 
ficet total of this model to 


> Watch for a contract betw Pan American World Airways and the 
Department of the Interior to provide airlift services in the Marianas Islands, 
held by the U. S. in trusteeship under the United Nations. Pan American 
is expected to operate three Grumman SA-16 twin-engine amphibians in the 
South Pacific area. 


vill fun yilots and 45 flight engineers Aug. 31 
kheed Electras, retirement of Lockheed 
is reasons behin« 


> | r » Air Line Wi 
Retrofit program on the 

] ion and s] t di liver ire Live 
The airline that recall should 


n 
not be anticipated 
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© Sovict Union's I-18 turboprop transports, which are rapidly becoming 
the workhorses of Acroflot’s fleet, have been carrving substantially larger 
maximum passenger loads than originally contemplated. Designed to handle 
75-100 persons, I1-18s have ently carried as many as 130 passengers 
on nonstop flights of 3,000 mi. or more. Even the Il-18’s new short-haul 
version—still under development—has an official capacity of only 125 seats. 
+ 


4 } 
> I xpansion of commer¢ f regular first-class mail is continuing at 


moderate pace although ind House have vet to agree on the 
nt to which the tmaster General mav use airlines to move regular 
1 in the sence of a ground services or to accelerate deliver 


AW July 4, 


> Capital Airlines last week received a one week extension in the deadline 
for answering a Vickers-Armstrongs foreclosure suit filed Apr. 16 (AW Apr. 
18, p. 38). Late last week, the company’s board of directors was scheduled 
to study a refinancing plan for submission to the Vickers group. 
© Decision whether Am rlines’ San Francisco service award will 
vithstand the challenge that the airline used “improper influence” in win 
ning nonstop nghts b } rk and San Francisco or whether *h,¢ 
new authority wall be r ibly rest on this issue: if correspond 
ence from congressmen parties supporting American's case was 
ceived by the Civil A within the prescribed time for the 
filing of briefs and if copi pondence were sent to all interested 
parties, then there has beer n of CAB’s Rules of Practice. United 
Air Lines and TWA hai \merican of using undue influence in 
obtaining the nonstop Board investigation of the case was 
ordered by U = Court 


> Federal Aviation Agency last week certificated the Pratt & Whitney JT3D 
turbofan engine which will power the Boeing 707-120B and 720B transports 
as well as the fan version of the Douglas DC-S. 











LIGHT WEIGHT 


LOW SPECIFIC 
FUEL CONSUMPTION 


SERVICE-PROVEN PRINCIPLES 
DESIGN VARIATIONS 


HELICOPTER AND 
TURBOPROP MODELS | 

















NTAL 217 


Shaft Turbine Aircraft Engine 
500 hp a 210 Ibs. 


This newest addition to the Continental gas turbine family is 
offered in two versions, as low-cost, lightweight power for 
conventional propeller airplanes as well as for helicopters and 
VTOL aircraft. The Model 217-5A turboshaft engine and the 
217-6A turboprop utilize a common set of aerodynamic com- 
ponents, but differ in details of speed, and location of output 
shaft. Both incorporate the simplicity of design and rugged re- 
liability already abundantly service-proven in Continental gas 
turbine power. Weights (210 Ibs. for the 217-5A, 230 Ibs. for 
the 217-6A) are for complete engine, ready to run. Specific fuel 
consumption is 0.67. 


> CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 
SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 


WEST COAST SALES OFFICES: 18747 SHERMAN WAY, RESEDA, CALIFORNIA 





Disputes Rise Over New Capacity Policy 


By L. L. Doty 


Washington—A_ reshaping of U.S 
foreign civil aviation policy that could 
force a breach between the U.S. and at 
least three European nations is now in 
the making 

his policy change, which is designed 
to strengthen the competitive position 
of U.S. flag carriers in European mar 
kets, wall be put to its first test Sept 12 
when the State Department meets with 
a Scandinavian delegation in Copen- 
hagen to discuss revisions of a bilateral 
ur transport The outcome 
of these talks will determine the course 
the U.S. will follow in. negotiations 
with The Netherlands and Belgium 

In essence, the U.S. will seek to 
tighten restrictions on the volume of 
trafhe carried from the U.S. beyond 
Scandinavia to other foreign countries 
by Scandinavian Airlines System—the 
consortium representing Den 


Norway and Sweden. U.S. also 


igrcement 


urline 


are 


will seek to police this control of traffic 
through a reciprocal exchange of traffic 


showing origin and destination 
issengers carried 
Scandinavians will fight the pro 
posed capacity restrictions because any 
curtailment of the Fifth Freedom traffic 
handled beyond Copenhagen from the 
U.§.-Denmark route to other foreign 
countnes will seriously cut into the car 
riers revenu It will oppose the pro 
posed exchange of trafhe statistics for 
lly the same reason a majority of 
mers have previously fought such 
proposals—such statistics are not re 
quired under a Bermuda-type agreement 
ind private industry figures should not 
be made publi domain 
\ deadlock on these 
failure to reach some compromise agret 
ment will undoubtedly move the argu 


issucs OF any 


ment up to top diplomatic levels Th 
international signifi c¢ major nations 
l il aviation rela 
Netherlands’ re 

» reach satisfacton 
W) S. in bilateral talk 
this vear (AW Feb. 22. p 25 


i 


Dutch Resolution 


At that time, Dutch Foreign Minister 
Joseph M. A. H. Luns said the Dutch 
House of Representatives had adopted 
1 resolution supported by all political 
partic that charged the U.S. attitude 
on civil routes “does not fit into the 
relations between allies.” He — said it 
was the first time the Dutch Parliament 
had endorsed such a strong statement 
about any ally 

Key to the controversy brewing be 
tween the U.S. and the three Scandi 
navian nations lies in the widespread 
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and Britain, f 


differences in interpretation of th 
visions of the Bermuda Agreement 
air transport pact signed by the | 
and Britain at Hamilton, Bermu 
1946 which has since served a 
prototype for all air transport 
ments signed bilaterally by the 
with each of 53 nations except ( 
slovakia, Iceland, Ireland, Sp 
furkey. The latter five 
modeled after policies set in 
cago Convention of 1944 

The Bermuda-type iwreement 
been upheld officially by both t 
ind Britain, although there ar 
groups in both countries who 


agreem 


thy 


cating a le tringent formula f 
agreemcnts—one 
put an end to international 


ind rate 


espec ially that 


over routes, capacity 
more, few nations, other than th 
wr the Bermuda pr 

As it was finally put teget! 
Bermuda Ag 


settlement between the libera 


cement was a com 


competition | hilosophy of the | 


the severe restrictionist p 


United 


Consequent! 


docum 


vaguc 
has DICd nations 
India and sever in Ameri 
rie aoe 
on the U 

grams through 


later re-int 


‘re ime r ; 


ments 





Five Freedoms 


Washington—The Five Freedo: 
the Air Agreement, which evolved a 
of several agreements at the Int 
tional Civil Aviation Conference in ¢ 
cago in 1944, was signed by only a few 
In t 
bilateral agreements, however, the U.S 


has retained the liberality of thes 


of the 54 nations represented 


freedoms 

@ First Freedom—The. right to fly 

a country without landing 

®@ Second Freedom—The right to st 
fuel or mechanical attention 

@ Third Freedom—The right to di 
passengers, mail and cargo coming 
the home country in a foreign cor 
® Fourth Freedom—The right to | 

a foreign country passengers, mail 
cargo destined for the home count 
@ Fifth Freedom—The right to tak 
passengers, mail and cargo in a for 
country destined for any other 
country, und the right to discharge 
sengers, mail and cargo coming from 
such third country. 














tiffer restrictions on capacity offered 
by U.S. carriers appears to grow. And 
with an increasing number of flag car- 
riers now satisfied with routes they are 
yperating into the U.S., there are few 
inducements remaining as bargaining 
edges in U.S. attempts to block these 
trictions. This has been particularl; 
true in recent negotiations between the 
U.S. and Britain (AW June 20, p. 88). 
Che U.S. has never forced capacity 
trictions on any flag carriers as a 
neans of curtailing competition. It is 
fact that, in some instances, the Civil 
Aeronautics Board has imposed minor 
urbs on a few foreign carriers in the 
perating provisions of foreign air car- 
rier permits it has issued, but generally, 
10st airlines have been free to serve 
U.S. cities without any limitations on 
trafic volume other than those implicit 
in the Bermuda principles. 


Bermuda Agreement 


Bermuda Agreement and _ its 

s provide for a control of 

In essence, the capacity clauses 

the airlines of two countries 
r-scheduling by keeping sched- 

les attuned to trafic demand. The 
iuses further require that the airlines 
f the home schedule 
flights between it and the opposite 
yuntrv via other countries on the route 
primary” schedules. Any schedules 
ynducted by the airlines of the home 
uintry beyond the opposite country to 


1 
country will 


third countnes on the route are “‘sec- 
ndary”’ lraffic 
the latter schedules is construed by the 
U.S. to mean Fifth Freedom traffic 
( b xX) 
The “five freedoms agreement’ was 
ved at the Convention of Interna- 
tional Civil Aviation held in Chicago in 
1944 
multilaterally, and Britain refused to 
tify it. The U.S. signed it and, al- 
though it withdrew from the agreement 
1 1946, the agreement principles have 
is a basic ingredient in most 


schedules carried on 


rhe agreement was not accepted 


irvived 
lateral air transport pacts 
Purpose of the capacity clause is to 
provide a measure of control over the 
freedom principles by ensuring that 
hedules will alwavs be closely related 
to trafic demand. However, since there 
re no established standards governing 
this relationship, restrictions 
in be set by consultation between the 
two governments of the bilateral agree- 
ients 
Ihe U.S. has asked for talks on ca- 
yacity with the Scandinavians in accord- 
ince with the consultation provisions 
It will attempt to prove in these talks 
that SAS is not treating its Fifth Free- 
lom traffic—that traffic, according to the 


capacity 
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Now! 


LORAN FOR 
CORPORATE AIRCRAFT 


EDO LORAN Precision Longe Range Navigation System . . . Simple To Use... . 
Pilot-Operated . . . Provides Exact Position Information on Over-Water Flights 


Now, Edo Loran, already in use by the world’s leading international airlines, is being installed in 
an increasing number of corporate aircraft for over-water operations. 


This precise navigation system, using signals from internationally-maintained 
and long-established ground stations, gives complete navigation coverage 

over the Atlantic, the Caribbean and many other areas... 

gives pilots flying to Europe, Bermuda, Puerto Rico, South America 

even Control 1150—pin-point position information at all times without need for 


. Or reliance on. . . celestial navigation 


Advanced Edo Loran eliminates need for complicated tables 

and computations. Without leaving his seat. either pilot can obtain 
line of position information directly from 

panel-mounted equipment. Just as simple to learn. 

understand and operate as Omni: 

invaluable for reporting Ocean positions; 

a “must” for precise penetration of U. S. Defense Zones 


If you operate over water where HF radio is needed. 
you'll certainly find loran 
an essential navigation system. 


Control panel and indicator (shown here in Cessna 310) 
can be mounted in the cockpit or instrument panel; receiver 


a *4 ATR--in the radio rack. Total weight only 29 pounds 


THOROUGHLY TESTED EDO LORAN is in daily use over Atlantic, Pacific and Caribbean air routes 

Among users who hove selected Edo Loran as basic navigation equipment are 
Cubana Airlines @ KLM Royal Dutch Airlines @ Sabena Belgian World Airlines 
Scandinavian Airlines System 
Seaboord and Western Airlines 


Aerolineas Argentinas * 


Air France Eastern Air Lines @ Lufthonsa-German Airlines 


Alitalia Airlines Flying Tiger Line @ Northwest Orient Airlines 


° 

o 
BOAC Irish Air Lines @ Pan American World Airways © Swissair 
@ Varig Airlines 


Canadian Pacific Airlines Japan Air Lines @ Qantas Airways 
@ Also in use by MATS 


and by growing numbers of corporate aircraft engaged in over-water operations 
Edo Loran complies with FAA TSO C60 


For complete information on Edo Model 345A Loran, send for Desciptive Literature to Dept. C-4. 


~~ 
Y/Y ote] ise). 7- wale), | (CANADA) Ltd. 


College Point, N.Y. Cornwall, Ontario 
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First Cargo Version of Lockheed 1649A Built a Lufthansa 


Redesign of Lockheed 1649A from passenger to cargo configuration for Lufthansa-German Airlines shows large hole cut in forward fuselage 
for forward cargo door (bottom left) and fuselage skin replaced for rear cargo door installation (bottom right). Model 1649A has a range 
of over 6,000 mi., permitting nonstop cargo flights between New York and the European continent. 


U.S., that moves beyond Scandinavia Rome or Madrid, which are lropped off at Glasgow—a third coun- 
from the U.S. to other countries—as SAS trv—is Fifth Freedom traffic and subject 
secondary trafic but as primary trafhi, In addition, U.S. carriers that to control under the provisions of the 
thus taking more than its legal share of | some of SAS’ traffic is dropped off at bilateral agreement 
such business Hamburg on transatlantic flight e Traffic carried on SAS’ route between 
The Scandinavians will argue that route to Scandinavia. At Ha New York and Copenhagen and con- 
this traffic is not Fifth Freedom trafic SAS picks up this traffic on it tinuing on to Rome, for example, is 
but is “Sixth Freedom traffic’ and is, continental flights to other Eur Sixth Freedom traffic 
therefore, not subject to the conditions cities In recent years, the U.S. government 
of the bilateral. It is SAS’ position that U irlines charge that al has made two major route grants which 
any traffic picked up en route in third — traffic drains European busine inherently permit a larger flow of Fifth 
countries is legally Fifth Freedom traffic, from them Freedom or secondary traffic than pri- 
trafic carried bevond Scan mary or Third and Fourth Freedom 


but that any t — 
dinavia to third countries is Sixth Free- SAS Position trafic—a direct conflict with the gov- 


dom trafhe and is outside the jurisdic SAS maintains that every cai ernment’s interpretation of the Ber- 
tion of the bilateral. It will claim that the right to carry automatical muda capacity clauses. 
the capacity clause has been misinter- traffic beyond the country of its | 
preted by the U.S. with respect to It states that the bilateral agr , Route Award 
Sixth Freedom traffic does not include Sixth Freedon Last vear, the Civil Aeronautics Board 
, and that the agreement cannot wwarded a route to British Overseas 
U.S. Contention terpreted to include such traffic. | Airways Corp. from Tokyo to London 
The U.S. carriers are now arguing tially, the Scandinavians insist that via San Francisco and New York (AW 
that only a small portion of U.S routes between national gatew June 1, 1959, p. 41) although the 
Europe traffic carried by SAS is destined — the only ones subject to the pro Board examiner had warned that the 
for Scandinavia—one industry spokes- of bilaterals with third countric majority of traffic handled on the route 
man estimated the amount to be about Here are specific examples of SAS’ would necessarily be Fifth Freedom 
25% of SAS’ total trafic. The balance, _ position with respect to Fifth and Sixt traffic. 
they. charge, is Fifth Freedom trafic Freedoms Earlier, Pan American World Air- 
ultimately destined for other European © Traffic carried on SAS’ route bet ways was awarded a route between San 


cities, such as Hamburg, Paris, Geneva, New York and Copenhagen that Juan, Puerto Rico, and Spain and be- 
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FIAT GSIT 


BRISTOL SIDDELEY ORPHEUS 80302 ENGINE 


This is the jet-trainer which preserves the features of FIAT G 91 
single-seater, NATO’ L.W.F. 


Trained on the G 91 T, pilots can start right away their activity in 


the combat organizations. 


A Single Airplane for School, Training and Combat. 


The similarity to the single-seater fighter not only permits the com- 
plete course and training but also the combat use in ground attack 


and armed reconnaissance missions. 


MAIN FEATURES AND PERFORMANCE 


Dimensions Flight Performance 
Wing Span 28.24 ft. Speed Transonic 
Length 39.37 ft. Climbing times: 
Height ... 13.94 ft to 13,000 ft. 4'30” 
to 26,000 ft. 8’ 
11,775 Ibs. 





FIAT - AVIATION DIVISION 


200, Corso Giovanni Agnelli - TURIN (Italy) 





iny country to ask that Sixth Freedom 
tatistics be divulged. Such information, 
they say, is outside the province of bi- 
lateral agreements. 


Stiffened Policy 


In recent years, the U.S. has assumed 

1 more unrelenting role in the give-and- 

take of negotiations with foreign nations 

on bilateral agreements. Breakdowns in 

recent talks (AW June 13, p. 38) have 

been attributed to this switch to a 

tronger position in behalf of U.S. car- 

riers, although a number of airline ofh- 

cials charge that the U.S. gave away 

so many routes to foreign carriers in the 

early postwar years that the U.S. is now 

on the begging rather than the donating 

Soviets Develop Taxi Version of Coaxial Ka-18 sic ; P 

Criticism of the so-called “give-away 

policy of the U.S. reached a peak in 

1955 when a series of routes into the 

U.S. were granted to Lufthansa. Since 

that time, the U.S. has gradually tight- 

ned its bargaining concepts under pres- 

spite testimony that purported origin ind “destination ure from the CAB, the airlines and 

that 80% of such traffic would imple, what is a passenger's destinat ibor groups 

1 Freedom traffic originating in who visits 10 or more countr The new policy has resulted in 

ibbean. It has been estimated rope? What is his origin if h trained relations, particularly with The 

lmost 100% of the traffic flown 45 davs in Amsterdam after brief t Netherlands, Italv and Argentina. The 

landic Airlines on its transatlantic to several other European cou itest policv—that of enforcing capacity 

rout 1 Revkjavik is Fifth Freedom They also want to know what restrictions on Fifth Freedom traffic to 

trafh poses these statistics will be put the letter—will undoubtedly spread this 
the U.S. They question th f discontent to other nations. 


Version of the Kamov Ka-18 coaxial helicopter (AW Jan. 18, p. 65) has been developed 
as an air taxi by a Soviet design group headed by Nikolai [ich Kamov. Aircraft i lled 
Malvutka (Little One) and is powered by a 280 hp. Ivchenko engine. Range whe ed 
as an air ambulance is about 310 mi. but this drops to 186 mi. when used as a tay 
ing three passengers and the pilot. All-weather flight equipment will be install 


Endorsed by Congress 








Ihe Bermuda Agreement as a proto- 
for bilateral agreements has been 


lorsed by Congress. It is supported 


S. carriers, and the State Depart 
nt has never seen fit to recommend 


ubstitute formula as a basis for 


ilateral air transport agreements 
1957. an attempt was made to 


the Civil Acronauty Act of 


by adding the Bermuda capacity 
ons to the Act as a means of gain 


control over Fifth Freedom 


The bill was never reported out | a ") 
mimittec because the Senate 


ind Foreign Commerce Com 


onvinced that other nations — | 
tempted to introduce similar 


ition in retaliation 


Ihe State Department, however, 1 
mw under pressure from the industry 


| the CAB to enforce capacity checks 
id has already asked Belgium, Italy 
Ihe Netherlands and the Scandinavian 
suntries to provide origin and destina 
m statistics as a first step in this direc 
m. Attempts by the U.S. in the past 
in concert with Brazil, to have Inter . 
national Civil Aviation Organization Fly the route of history via Ethiopian A es from Frankfurt (now 3 flights weekly) to 
(ICAO) collect such statistics from all See Cairo the Red Sea and I t Greece, Egypt, Sudan, Ethiopia and Kenya 
Land of the Queen of Sheba. Africa offers Incomparable service. 
international airlines have not as vet ps co oomen business potential, news nal Visit one of our 5,000 offices in the United 
been uUcce _— though the program adventure. Fly overnight in luxurious DC-6B's — States and Europe—YOUR TRAVEL AGENT. 
iS under study 


Italy has agreed to provide the sta CA.TeRE APC 10°71 a 


tistics, but The Netherlands, Belgium 


ind Scandinavia ate resisting the rc ETHIOPIAN AIRLINES 


quest They want clearer definitions of —— wl WONDERLAND ROUTE 
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ANTI-SUBMARINE WARFARE. Nearly all types of Navy 
ASW aircraft... helicopters .. 
hunter-killer aircraft 
Ryan CW doppler radar systems which offer excel- 

‘wy lent and proven performance in many applications 


. seaplanes... 
blimps...are equipped with 





PINPOINTING MILITARY MISSIONS. Ryan CW electronic 
systems give new precision to navigation, bombing, 
photo-mapping, mine-laying and airborne-early 
warning missions of the Navy and low-level, recon 

Wr naissance and troop-carrying missions of the Army. 











Electronic Developments 
at Ryan Point to 

New Horizons for 

the Space Age 


stems can leave nothing to 
ke space vehicle landings and 
absolute precision is vital. 
en months... revolutionary 
existing techniques will be 
to help meet this need. 
design and manufacture of 
il navigation technique: CW 
Ryanav* doppler systems 
most modern aircraft. 
eed for electronics, Ryan has 
ectronics engineers and tech- 
modern research and produc- 
ywth based on achievement. 


PACE AGE electronic guidan 
S chance. In delicate maneuv: 
vehicle-satellite rendezvous, n¢ 
Within a few years...or perhay 
new techniques and adaptatior 
needed. Ryan Electronics is rea 

Ryan is the world leader in 
today’s most advanced proven as 
(continuous wave) doppler ra: 
are in use in many of.our natio 

To serve America’s expanding 
doubled and redoubled its staff of « 
nicians and greatly expanded it 
tion facilities since 1957. This is g1 

This is Ryan Electronics. 


“Trademark 





Mae itt AGE NAVIGATION. Widely 
used in large jet bombers, 
{yan continuous wave dop- 
pler automatic navigation 
systems have now been tai- 
lored for use in small fighter 
and light attack aircraft. 
Now complete navigational 
capability, without wind- 


My ADVANCED iff. Ryan Electronics is @& SPACE NAVIGATION. Guiding astro- 


induced error or reliance up- 
on information from ground 
stations, is possible for com- 
pact combat aircraft such as 
the Douglas A4D Skyhawk. 


designing advanced, lightweight 
IFF (Identification, Friend/Foe) 
radar systems for military air- 
craft. These embody the latest 
electronic packaging techniques 


Ryan's rapid growth in electronics is creating new opportunitie 


nauts through space, orienting 
space platforms, making “soft” 
landings on the moon are some of 
the problems of the future being 
solved today at Ryan Electronics. 


for engineers 


bg 




















MANNED VEHICLES operating for long periods in space probably will require heavy “storm cellars” to shield their crews from radiation 
storms coming from the sun during solar flare disturbances. Vehicles with large internal volumes and big working spaces for their crews are 
planned for the third generation of manned space craft. Shielding of the crews of these vehicles against even mild radiation is out of the 
question unless shielding is concentrated in a “storm cellar” with a small living space inside. Measurements by satellites and balloons 


_ Space Stations Require Radical Design, 


By J. S. Butz, Jr. 


i¢ 


W ashington—Third 
i! | ] | I 


n ) ii 


Nh i) Wid rials for 

mstruction has be me a major 

f the National Acronauti 
Administration (AW. Jul 
Composite materials using 
NATURE of the radiation environment in space is just beginning to be understood. If the ¥ synthetic rubber, pla 
level of background radiation beyond the Van Allen belts is too high, space travel there may mics as binders and thin r 
be impossible until completely new shielding techniques and materials are developed. Cur forcing tapes and wires to provide 
rent studies show the best orbit for a manned space station is at an altitude of about 300 ig rength are being studied. A num- 
( configurations of low density 


mi. at the equator. 
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have indicated that “storm cellars” would be required during the 
minimum cight to 10 times a year when bursts of high intensity 
radiation come from the sun. These “cellars” would weigh in the 


neighborhood of 30,000 Ib. for two or three men. 
68 69 


Structures 
67 
FIRST of the third gencration, large volume space vehicles can be 


| LARGEST INDIVIDUAL 
SPACECRAFT SIZE 
launched on the schedule shown above if booster development pro- 


POUNDS 

grams do not slip. Early models of the third generation vehicles 
probably will not be manned. Spherical shaped pressure vessel 
(right) to carry the crew of a space vehicle is the lightest that can 
be built of sheet material. Cylindrical or torus-shaped vehicles of 
similar volume and material will weigh 1.3 times as much as the 
sphere. Many shapes are possible if composite materials reinforced 
with wires and filaments are used. 


| 39 SENERATION —— 
| STRUCTURE 
20,000 F 
| 
{ 
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63 6&4 65 66 
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SPACE TECHNOLOGY 





EQUAL STRESSE 
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BERYLLIUM: successful resistance weld! 


This photomicrograph is visual proof that beryllium can be resistance welded. Extensive tests 


at the Budd Company indicate useful sheet metal products can be fabricated from beryllium. 
Work with beryllium at Budd includes successful hot rolling, brake forming, deep drawing, braz- 


ing, resistance welding, arc spot welding, arc welding, cleaning, machining and hot shearing. 


Creating structures—thru the use of promising new metals and alloys—and making these 
concepts practical realities has been a Budd specialty for 30 years. Write today for further 


information. The Budd Company, Philadelphia 32, Pa. 
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sheet metal sandwich are being invest- 
gated to determine just what types of 
core shape will best meet the pressure 
vessel and point load attachment prob- 
lems for space vehicles 

lhe continued development of beryl- 
a sheet metal structural mate- 
rial has been advocated strongly by 
NASA's Research Advisory Committee 
on Structural Design. Beryllium is 2-3 
times stronger than aluminum and 1-2 
times stecl on a tensile 
strength-to-weight basis. If dynamic 
loading is the design criteria, as it will 
be in most space applications, beryllium 
is even better because it is 6-7 times 
stronger than both aluminum and steel 
on a stiffness-to-weight basis 

Ihe relative value of eliminating one 
payload weight is about 10 
lb. in total vehicle weight for an air- 
craft, approximately 100 Ib. of vehicle 
launch weight for a large missile and 
nearly 1,000 Ib. for a space vehicle 
which can reach the moon or the near 
planets. The potential savings in total 
program costs through weight reduction 
in a space vehicle are believed to war- 
rant the expense of overcoming the fab- 
rication and brittleness problems of cur- 


lium as 


tronger than 


pound of 


rent beryllium alloys 

Design studies now in progress for 
the third generation of manned space 
vehicles are hampered because no clear 
understanding of the space environment 
is available and probably none will be 
until the first of these vehicles 
environmental 


iwailabk 
in service Primary 
unknowns are the speed, frequency and 
of meteorites and the type and den- 
of radiation in the regions of space 
rth and in the solar system 
itellites now in orbit have 

1 mformation 

The most impor 

the present infor 
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2010 001s 
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j 
COMPOSITE MATERIALS planned for iso 
tensoid pressure vessels are reinforced with 
small diameter wire or very thin gage metal 
filament which have a much higher working 
stress than ordinary gage sheets of the same 
metal. Thinner the reinforcing elements, 
the higher their stress, as shown in curve. 
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RECOVERABLE SATELLITES to test structures, materials and working systems in space are 
planned by NASA. Aviation Week artist's conception shows rotatable doors and extensible 
arms which will expose materials specimens and structural samples to the space environ- 


ment. After experiment is completed 


test units will be brought back behind the heat 


shield and returned to earth without experiencing the heat of re-entry so that changes which 


occurred in space can be evaluated throug 
of satellite is to catch small meteorites and bring them back for 
would be filled with a low density material 
be used to give a close approximation of the speed at which the 
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EVAR BYAVULISTUC MUSSELS 
NOSIE CONE 


RECOVERED IN THE FREE WORLD 
was brought back by a 
RE-ENTRY RECOVERY SYSTEM 
Conceived, Designed, 
Developed, Manufactured, 
and Tested by 


© 04 


SUCCESSFUL RECOVERY OF THE JUPITER C, JUPITER, ATLAS, AND 
THOR-ABLE BALLISTIC MISSILE NOSE CONES WAS ACCOMPLISHED 
BY COOK ELECTRIC COMPANY RE-ENTRY RECOVERY PACKAGES. 


CURRENT PROJECTS INCLUDE THE MINUTEMAN AND TITAN 
DATA CASSETTES AND RECOVERY OF THE SATURN BOOSTER. 


Scientists and engineers with experience in the following fields 
are invited to explore the wide range of openings now available: 


COOK RESEARCH LABORATORIES INLAND TESTING LABORATORIES 
Aerospace Vehicle Landing Systems Instrument Calibration and Repai 
Instrumented Test Vehicles Electronic Manufacturing 
ECM, ECCM Studies and Equipment Field Services 
Target Simulators, Flight Simulators Reliability Testing and Engineering 
ASW Systems and Subsystem Qualification and Environmental 
Control Systems, Computer Input-Output Sys- Testing and Engineering 
tems, Signal Processing, and Analysis Systems e Nuclear Irradiation Analyses and Studies 
Weapon Systems and Subsystem @ Wind Tunnel Studie 


CINEFONICS 


e Film Reports and Documentation 


COOK TECHNOLOGICAL CENTER 4 ooK ELECTRIC 600s CANTON STR 
is ae MORTON GROVE, ILLINOIS 





this region is open to more question 
Current data indicates that the back- 
ground radiation will not exceed the 
maximum dosage limits used by NASA 
in its studies. ‘These limits, which are 
the standards used by the National Bu 
reau of Standards, are 0.3 rem (roent 
gen equivalent man) per week, 5 rem 
per year and 25 rem total life 

Effect of solar flare radiation at all 
latitudes and altitudes has not been 
determined to date Measurements 
made by balloon near the poles have 
shown that radiation bursts with fluxes 
up to 2 rem per hour have reached the 
vicinity of the earth following a solar 
flare 

Maximum intensity of these radiation 
bursts, or “storms,” lasts about one 
dav, and they increase the radiation in 
i given area for week to 10 
Frequency of these “storms” is 
ipproximately 10 per vear at the present 


ibout } 
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Gavs 


time 

Solar radiation ipproxi 
mately 1,000 than 
the ones described above have been ob 
20 vears 
there is a 
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times more severe 


erved five times in the last 

Some 
good chance that a manned space sta 
tion orbiting 300 mi. above the equator 
will be protected from all but the most 
evere solar radiation bursts by the Van 
llen belts so that little or no shield 
ing will be required to protect the crev 
If future measurement that this 

not truc and shielding is needed, the 
storm cellar” approach is the most 
ittractive means of providing it frem 
1 weight standpoint 


iuthorities believe 


show 
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with a minimum 
to house the crew 
1 solar flare. Since 


The storm cellar small, 
heavy-walled sphere 
inside 
for several davs after 
the radiation levels even in the Van 
Allen belts are well below the threshold 
f damage to most materials, the space 
tation, its equipment and instrumenta 
radiation 
moon, and only 
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spherical storm 
that there 
prospects of 
men in the 
NASA 
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tion will be undamaged by any 
near the earth and the 
the crew will have 
Weight estimates for 
sO high, however, 
ibout the 
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future. Studies by 
how that it will 
st a 30,000 Ib. storm cellar to reduce 
radiation from th 
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to be 
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prolonged 
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most frequent 
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ipproximately a 4-ft. radius. It 
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would dictate that it serve as many fun 
tions possible in any space vehicl 
which required it. Depending on t! 
specific vehicle design, the cellar cou 
double as a re-entry capsule and 
a main structural element support 
dynamic, vibrating equipment 

NASA studies have shown that 
lars with thick carbon walls lined 
ternally with lead are effective radiat 
ittenuators for their weight. Carb 
stops the high energy soler proton 
cosmic rays, and the lead stops the 
ondary radiation emanating from 
clear reactions between the carbo 
protons. The heavy carbon w Il 
ilso a fine heat sink if the 
also serve as a re-entry capsule 


1] 
Ceiial 


Radiation Hazards 


Storm cellars required for human 
tection in the lower Van Allen belt 
curing a major solar radiation 
would dwarf the cellar described ab 
It will not be possible to consider 
ing vehicles with such components 
space until very large nuclear rocket 
available. The most encouraging aspé 
of the radiation picture is the fa 
the present data incomplete and 
some cases contradictory. Most expe 
in the field that the cur 
estimates of radiation levels in spa 
change considerably as 
ments are 
agreement, 


believe 


more n 
made. There seems t 


however, as to whet! 
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Ultra Sensitive Strain Seng 


nge will be favorable for manned 
act flight. 
The uncertainty of radiation condi- 
ns increases considerably beyond the 
in Allen belts. Data returned from 
irea by satellites varies by several 
of magnitude concerning the level 
background radiation. Some inter- 
tations of this data are that an un- 
lded man would get his yearly radia- 
lose in two to three weeks, and 
show that during an exposure 
year the man would receive only 
half of the allowable dose 


Pessimistic View 


If the pessimistic view proves correct, 
total radiation level during a major 
flare would place the vehicle de- 
ind propulsion problem beyond 

nt knowledge and materials. 
stablishing the feasibility of manned 
to the within the next 
of decades appears to var on 
definite knowledge of this area, 
shielding materials and design 
x an accurate method of predict- 

lar flares. 

Information on the occurrence of 
teorites in space is sketchy, but based 
what is available, scientists at 
NASA's Langlev Research Center have 
timated that a 40-ft. diameter, torus- 
ped space station in a low orbit 
nd the earth would be punctured at 
ite of a month. The 
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@ Strain sensitivity 120-140 

@ 120 Ohm nominal resistance 

@ Resistance change linear with 
strain. 
Negligible hysteresis 
Suitable for static and dy- 
namic measurements. 
Combination mounting and 
handling fixture with each 
Strainistor. 
and magnetic assemblies since \94 

1 rsupply ~ Aero Engineering Division 


of the Garrett Corporation 


59 





Power Unit Would Generate 300 kw. for Year 


Two-loop nuclear space power conversion system using a saturated vapor Rankine cycle with 


output of 300 kw. for one vear is shown in Garrett Corp. artist’s conception 


encloses a nuclear heat source, turbine 


and generator 


Radiator 
System is being developed as part of 


Project Spur, which is under management of WADD and the Atomic Energy Commission. 
Potential output is expected to reach 1 megawatt. 
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the launching of a satellite which will 
catch some meteorites and return them 
to earth so their exact composition can 
be determined. These activities are be- 
lieved to be essential to the develop 
ment of realistic self-sealing and non- 
explosive space vehicle structure 


Total Environment 


Solar iomzing radiation and metcor- 
ites are the major unknowns of the spacc 
environment, but there are other factors 
which will require extensive studs 
experimentation they can be 
described properly in a detailed 
These factor 
@ Hard vacuum, which has a little 


derstood effect on 
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Portable Nuclear Powerplant Condenser Tested 


Equipment for a prototype model of a portable 


nuclear powerplant is being built by Wes 


tinghouse Electric Corp. The nuclear powerplant is being developed by the Martin Co.'s 


Nuclear Division for Atomic Energy Commission 


air condenser 8 ft. x 8 ft. x 20 ft 


1 steam generator and secondary loop for the 


long 


denser, steam generator, turbine generator 


designed for use at remote military inst<)\ations 


—60F to +1255 


operate from 


sensitive electronic equipment, will develop 4,160 v. within +0 
frequency fluctuation under steady-state conditions. 


for possible airlifting purposes. 


ind 


The three-phase 


Photo shows a test model of a steam-to 


Westinghouse has completed a feasibility study of 


powerplant, and now is byildine Sie con 


switchgear, The Martin powerplant is 
Westinghouse designed the condenser to 
60-cvcle will 
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Sputnik Rocket Down 


Washington—Final stage of the rocket 
vehicle that launched Sputnik [V_ into 
orbit last May 15 burned up in the 
earth's atmosphere over the Pacific Ocean 
on July 17, National Space Surveillance 
Control Center reported. 

Sputnik IV itself and seven other ob 
jects still are in orbits with apogees rang- 
ing from 419.7 mi 283 mi. 
and perigees ranging from 172.2 
181 mi. 
to 94.9 


broke in parts when Russia tried to sepa 


down to 
mi. to 
Periods range from 91.9 min. 
min. The satellite apparently 
rate the cabin from an instrument com- 
partment (AW May 30, p. 35). 











nd intensity lar clectromagneti 
established 


will ra 


idiation has been clearh 


hick 
pend largely upon this solar 
it the effects of galactic radiation and 
reradiated energy from the earth 
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chicle’s these fac 
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have in 
environment, and 
currently ar not well 
today 
e Magnetic fields, atmospheres and radi 
ition fields surrounding other planets 
vill have to be studied in detail before 
nan can hope to travel in them 
¢ Landing conditions on the moon 
the neat planet will have to be 
stablished before the long 
range goal of the national space effort 
ending man te 


firmly 
current 


the near planets—can 


ec act omphi he d 


Short Range Goal 


One of the major short range goals of 
NASA is to completely define the envi 
the earth and of 


earth and Mar 


This is being done pt 


nment of space be 


ind Venu 


manly through 


tween the 


research satellite program and by 
lacing instrumentation in_ piggyback 
fashion in every payload that 1s sent 
that in 
xtra pound 
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from a structural engineer's point of 
view is that the to satisfy, 
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vithstand high aerodynamic forces and 


ha ( acto 
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ynamic loads during launch, and there 


to thi 
xcept to build a dense 


no real answer requirement 
mall frontal 
irea structure which will not generate 
nuch lift. After this period, however, 
vhen the vehicle is in space, the struc- 
tures expert has an unfamiliar freedom 
to shape it as he pleases and to arrange 
the heavy equipment in the vehicle so 
that he makes the best use of geometry 
nd construction materials. From the 
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ork being done at present, it app hicle 
that this freedom for the structure 
mean that third generation, larg 
um will be flim 


mn with modern 


As booster payl yad Capa- 
reaches 15 tons and more, it 

possible to think of sending 
space structure space vehicles up in a single 
rickety in compari 
raft 
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nd during oper min sy] ft rtance if saving structura 
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vehicle designer. Thev are to u lynamic restrictions probabl 
e Inflatable or collapsible struct it in the use of simple geo 
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mlv two alterna t 1 Space vé 
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shape from the weight stand 
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e Modular construction so that construction 


panded in the vacuum of given 
material and in 
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is the geometry 


any 
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Relative attractiveness I ty materials to aircraft 
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collapsible str | range of work with new structural 
ils and new thinking on the part 
ictural engineers has opened many 
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safe enough to 
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Snark Fired From Mobile Launcher 


USAF-Northrop Snark intercontinental 
Canaveral Missile Test Annex, Fla. Exhar 
booster rockets is deflected away from th 


le is fired from its mobile launcher at Cape 
t from the combined 260,000-Ib. thrust of the 
ncher towing vehicle by canted rocket nozzles. 
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Chamber to Simulate Hypersonic Flight Environment 


Environmental chamber for hypersonic research being built by Boeing Airplane Co. will 
simulate the noise, light, vibration, temperature and barometric pressure changes, and 


changes in the composition of gases which are expected to be encountered in hypersonic 
flight. Subject at left is about to be rolled into a small airtight chamber within a larger cham 
ber. He will be given tasks as spotting targets on radar screen, handling simulated controls 
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New composite materials 1 
1 load in only one directio 


the isotensoid — structure 

These materials have a 

binder material reinforced 

wires, whiskers and flat foils 

gage metal elements a few micron 
diameter or thickness have been foun 
to have several times the allowable stress 
is the same metal rolled into the usual 
structural sheet. Objective with the 
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composite materials is to tak 
of this strength. Recent tes 
uni-axial tensil 


tage 
shown that th 
f composite materials which 
tical for commercial productiot 
ibove the best strengths avai 
ther forms of construction 

Design work by the Astro 
Corp. of Santa Barbara, Calif 
shown that isotensoid structures cat 
made wide variety of shap 
meet specific design requirements. If 
practical composite filamentar 
rials can be manufactured that 
than double the 
of heavy metals, then 


of any shape will b 


into a 


mate 
have 
more tensile strength 
tensoid 


light 


gage 
structure 
for a given volume than a spher 
of sheet metal. If the strength of th 
materials is tl] 


m id 


incre ised, rie 
sphere will not be the efhicient 
pressure vessel shape and will be joined 
by a whole range of new possibilitic 


isotensoid 


most 


Structural specialists at NASA and 
elsewhere expect that the most im- 
portant advances in space vehicle con- 
struction will come through judicious 
combination of new materials and new 
design concepts. This has proven true 
in many instances other than isotensoid 
pressure vessel design. Some of the 
urgent problems which are being at 
tacked through cooperation by 
structures and engineers are 
the following 
¢ Development of improved structural 
and insulation materials and designs for 
cvrogenic tanks 
¢ Development of methods for attach 
ing point loads to large volume, thin 


close 
materials 


wall pressure vessels 

¢ Development of new configurations of 
low density sandwich maternal made 
from commercialls 
shect metal 

® Development of improved means of 
stopping cracks in thin gage pressure 


ivailable gages of 


vessels 
¢ Development of multi-walled pressure 
withstanding very 

from small 


vessels capable of 


high speed impact pro- 


jectiles 


Japanese Launch 
‘ee 
First Kappa Rocket 
Tokyo—First Kappa No. 8 two-stage 
rocket, carrving a 22 lb. payload, was 
successfully launched last month by 
Tokvo University’s Institute of Indus 
trial Science at Michikawa Beach, about 
350 mi. northeast of here 
The 33 ft. rocket, weighing about 
3,000 Ib., iltitude of nearly 
7 Instruments telemetecred infor 


reached an 
J) mi 
mation on fuselage temperature and op 
eration of the rocket’s tail fins. Power- 
produced about 20,000 Ib. thrust 

Ihe firing marked the first time a 
Japanese rocket reached the ionosphere 
ifter 69 57 


plant pi 


imilar tests since July, 195 


it was one of Japan's International Geo- 
phy sical Year project Second Kappa 
No. 8 flight will measure electron den 


ity in the 
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ionosphere 


Hypervelocity Tunnel 
To Test Dyna-Soar 


Seattle—A hypervelocity wind tunnel 
luled to participate heavily in the 


Boeing's Dyna-Soar 
ind Minuteman 


programs has begun operation 


devel ypment of 
manned 


ICBM 


} 


or] r 
pace glider 


rere 

Operating in the speed ranges 
Mach 10 to Mach 27, 

up to 14,000F and simulating altitude 

ditions up to 260,000 ft., the 

irc discharge wind tunnel 

1 research capability in regimes 


from 
it te mper itures 


elec 
will 
provide 
of space vehicle orbital speeds 
The 56-ft 


conical steel tube tunnel’s 
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3-LOBE DESIGN 


Exclusive M-D 3-lobe design 
odds strength—reduces 
torsipn. Dynamically balanced 
rotor permits higher speeds 
—grecter pressures. 


Why M-D rotary 
positive bloners 
develop higher 
pressures... 


The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
air flow at lower initial cost. 

M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 

pacities of 22 production models 
+ million hp. is built up and stored in range from 50 to 4,000 CFM, pres- 
> 280 capacitors. Coaxial cables link sures to 14 PSIG single, 70 PSIG 
' ollector wheel to multi-stage. 


BOEING HOTSHOT hypervelocity wind tunnel has two large circular windows on cither side 


of its 44-in. test section. Usable test time is of about ro-sec. duration. 


test section measures 44 in. in diameter 
\ cooled and air-filtered room adjoins 
the tunnel, where clectrical energy for 


delivering an impulse equivalent to 





ipa 





harges into a single ak | 


mnductor idling from the room into 
in ar upstream end 
f the tun 
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Space Particle Studies 


Downey, Calif.—A hypervelocity im 


MACH 14 airflow transfers kinetic 


pact gun has been developed by Acro ° tan ee ne 
to heat and glows white-hot around pressur CAPACITY CURVES 108 12 F 


¥ PRESSURE 


Space Laboratories of North American 


Aviation’s Missiles Division to propel ind heat transfer calibration mode M-D BLOWERS, INC. 
particles at a speed of 31,000 fps. Sci eiahl RACINE, WISCONSIN 

entists participating in the program esti Fog —@ 
mate that only 45% of the available 
energy of the system has been utilized 
and that greater speeds will be achieved 
when full available energies of the gun 


are used 
narat 


Mach number 


ontrolled by varying the 


These experiments are being conducted 
under an Army Ordnance contract 


Purpose of the program is to deter : , 
nozzle opening, which 


1/20-in. to 4-in. A_ thin 


phragm between the nozz 


mine the effects of micrometeorite par- 
ticle impact on spacecraft and satellites, 
and to learn what metal can be used , mas 2 
most effectively for skins of these vehicles hamber maintains pressur 


(AW July 4, p. 23). 


between the arc chambe 
tunnel A SUBSIDIARY OF MIEHLE-GOSS-DEXTER, INC. 
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BOAC ORDERS 10 VICKERS SUPER VC 10's 


BOAC has followed its contract for 35 Vickers VC 10 jetliners by ordering from British Air- 
craft Corporation ten Super VC 10's —aircraft which are tailor made for high density routes 
such as the North Atlantic. 

In an economy class layout the Super VC 10 can carry up to 212 passengers plus 4 tons of 
freight non-stop from London to New York against strong headwinds. 

Both Vickers VC 10 and Super VC 10 with their new look clean wings and rear-mounted 
engines will offer an air field performance and a cabin comfort which will make them the most 
passenger preferred long haul jets in operation. 





FROM BRITISH AIRCRAFT CORPORATION! 





Suit -WCIO 


Up BY FOUR REAR-MOUNTED ROLLS-ROYCE CONWAY BY-PASS ENGINES 
MEMBER COMPANY OF BRITISH AIRCRAFT CORPORATION 














MISSILE ENGINEERING 


























First Firing of Mace From Hardened Shelter 


condition, with only a brief final count needed for rapid reaction 
Mace is inertially guided and is designed to remain in hot holds for 


as much as several days. New integrated missile checkout system 


USAF-Martin TM-76B Mace tactical missile is launched from 
simulated underground hard site at Cape Canaveral, Fla., in the 
first test of the concrete shelters and the first test to use produc 
tion-type ground support equipment. In field use, launchers will 
be below-ground, multiple-cell installations. Mace was fired after 
a “hot hold,” in which most of the extension checkout and 


countdown procedures are completed and missile is held in a ready 


Prototype site at Canaveral 
equipped to fire two missiles was the 14th for Mace 
B and the eighth since test program moved to Florida from Hollo 
man AFB, N. M 


designed by Martin, was used 


Launching 


ed 


— in 2 


1 Te} if; eT, 





. " ‘ 
Robot Designed I or Snap-ring grooves in this 12” O. D. 
| 4 thin-section Reduction Drive Gear are 
Missile Retriev al machined before carborizing and harden- 
Washington—V itro Laboratories 1s as ing. Both spline and gear teeth are 
sembling a Solaris underwater robot ground and held to .001” excentricity 
system designed for missile retrieval and after hardening the entire gear. 
ocean research. The system is scheduled 
for deliverv to the Navy in October 
Initial Solaris vehicle will be used to 
retrieve torpedoes at the Keyport, 
Wash., test range, but Vitro savs the 
greatest potential in the system is sal 
vage of spent rocket casings for reus¢ 
ind recovery of nose cones. Solaris can When you 
pick up 8,000 Ib. and perform a variety 
of salvage and observation missions 


Vitro now is assembling Solaris un 
der a $140,000 contract awarded last 
September. Complete system weighs 
500 Ib. and will trail under a mother 


* 


ship at depths to 2,000 ft. Supported by 
half-inch wire rope, it will use 25 kw 





ship's generator to power its video scan - 
ner, sonar and clectric motor. Control for profits 
console on the ship has television yj 
civer, depth and direction indicators 

Navv version will use retrieving claw 


manipulated by console operator. ‘This 
working arrangement could be replaced 
by cable claw, stud gun, explosive maga 


zine charge, magnet, grapple or movable 
lamps rnin 
Dage videcon scanner is mounted in N 
1 pressurized housing surrounded by an 
irrav of three 500-watt lamps. In clear 
water, the camera can discern one-inch 
cable at 50 ft. In poor visibility, a target 
vill be located bv high resolution, low 
frequency sonar on claws near pivots 
Mhree-foot sphere above claws houses 
350-volt, 10 hp. industnal motor 
r two variable pitch propeller 


ugh a gear tran, Screw pitch can b @/|)> MACHINE AND GEAR CO. 


fo pro. d 1 us y TOW . e 
to provide thrust range from ' Dept. 4H.West Springfield, Mass. 


). posit o 200 Ib. negati 


1} 
it constant 


’ 
permit the 


Men who know will tell you that custom 
precision gears made by Perkins can 
This Handy Gear Cal- eliminate many design, production and 


, culator, easy tO use, nan sene . - -~hes — lite 
nissile, nose co pa orgy Ay maintenance headaches literally help you 
Vitro savs Solaris « lustrating Perkins cus- drive for better profits. When you want precision 
- } tom recision gears . e-« 
retrieve underwater le and iociiiien Cites gears in experimental or production quantities, 
} ol ¢ > . . 
| sample ocean bottom information. _ Bath chances are you'll save time and money by checking 
Although the sm lle T he OSstcrs Oo : h = kit Gr Wh: scWw » ,? 
f with Perkins first. at is your gear problem today: 
winched fro Atlantic Missile R r ’ 
in } I 1 rianitic ISS1i¢ ang 
mpty isc. «weights exceeding 
#-ton capacity bv a ton, Vitro 
enlarging « ipacity is not limited 


by anv difficult phi sical problems 


in 


in. long 


Convair Given Additional 
Contract for Army Mauler 
Convair Division of General Dvnam- 


has received an additional contract Most machining operations on this 
for $8,176,000 from the Army for con Drive Gear Shaft are performed after 
tinued development of the Mauler bat localized hardening with the cored 
Work areas at Rockwell C42. External spline 
and gear teeth are ground with splines 
held to precision tolerances. 





tleheld wt defense mi sile svstem 


n the program is being done at Con 
iir's Pomona Division 
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Tatnall 
MetalFilm 101 


Strain Gages 


—_42) FF 
from —¥7s i Fd 


@ High uniformity in both 
geometry and tempera- 
ture 


coefficient for auto- 


matic matching 
@ Precision 


structed for exceptional accuracy, 


designed and 


on- 


repeatability and ruggedness. 


Ultra-thin (less than 0.0015 in. 
with no 


flexibility 


integral leads, for high 


and conformability 


Wide range of sizes and configura- 


tions available, including rosette, 


miniature and standard types. 


Call or write for full information 


Ws TRUMENTS y 2) a : JZ 
AP DUMEMER 01:510% 


The Budd Company 
P.O. Box 245 + Phoenixville, Pa. 


Consult y 
Atlanta, Ga 
Los Angeles 
Seattle, Wash 
In Canada 
Tatnall Measuring and Nuclear S 
46 Hollinger Rd., Toronto 16, Ont 
In Europe 

BUFRA, 10 Avenue de 


ur phone book for sal 
Oak Park, Ill., Da 
Calif., San Fra 
Detroit, Mich., Bost 


la Gra 


Concrete Cover Aids Radiation ton 


concrete lid, weighing 1,500,000 Ib 


Mobile 


of nuclear reactors at Convair Division of General Dynamics Corp. Ft 


helps to speed radiation effects tests in a 
Worth, 


lex. 


pau 


cover prevents gamma rays and neutrons produced in the underground reactor from mixing 


with those from nearby aircraft shield test reactor 


Gulfstream Cleared 


For Weight Increase 
New York 
erg Cory 

Aviation Ag 

naximum il] 

Gulfstre 


(Grummat 


01 
ilf 


operating 
instead of the pi 
‘late th 


} 


knuckle pin 


umm 
ment o 1X 
landing gear is the onh 
fication required 
The takeoff 
ompanied by a 
the Gulfstre 
weight, which 


» 33,600 Ib 


weight 
1.600 Ib 


increase wil 
boost in 
im’s landing w 
will rise from 32,000 


Zero fuel weight of 21,- 


i 
maxXinum 


} 
( 


Ope 


rating 
ght the 
load 
payload of approximately 1, 


of about 


Grumman 
their 


‘ oh 
weigh 


in operation by 
iigher gros 
gniticance 
it doubles the plane 
ig Capacity 
under the 
Gulfstream 


10,400 Ib., 


on long-rang« 


with 


pul 


Cling 


haser 


to Gulfstream owne 


pass ng 


original 


had 


ls 


300 Ib 


sion 
gro 
i full fuel 
top 


Ci 


600 Ib. will remain unchanged. This equaled about six passengers 


Paris 17©, France 
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VERSATILE METAL 
FABRICATION 


If it’s metal-working engineering or design . . if it’s metal fabricati et Youngstown’s Continental-Emsco 


Division bid on it! C-E’s creative R&D and engineering teams are ready to tackle your toughest problems. 
Batteries of modern milling, boring, turning and gear-cutting ma‘ ery, manned by highly skilled and 
experienced personnel, stand ready to transform your plans int ictures of steel, special alloys or 
aluminum. A C-E job at our Houston facilities will be enginee: signed, developed and manufactured 
at one fully integrated plant over 77 acres 336,505 sa feet under roof. Plant qualified for 


MIL-Q-9858 quality control. Write, wire or call today for faster deliverie higher quality . . lower costs. 


CONTINENTAL-EMSCO comPany 


A DIVISION OF THE YOUNGSTOWN SHEET AND 7 





Sixth Sense for Republic's F105 


Republic’s F-105 Thunderchief, the Air Force's new 
Mach 2 tactical fighter, is able to nail targets on the head, 
night or day, cloudy or clear—even if the targets are hid- 
den deep in rugged mountains 

This 


F-105’s monopulse radar system 


stems from NASARR—the 


remarkable capal ility 
developed and manufac- 
19 armament control 


tured by Autonetics for the AN/ASG 


system. Lightweight, compact NASARR provides radar fune- 


both 


automat 


high level 


trac king, air-to ground ranging 


tions for low-level and missions . alr 


search, ground 
mapping and terrain avoidance 


For more than a decade Autonetics has pioneered th 


way with monopulse radar systems like NASARR to provid 


America’s pilots with a sixth sense. 


Autonetics (4) 








4 
) 
é 


extra 
protection 
against 
in-flight 
engine 
failure 


Sabena’s First Caravelle VI Assembled 


Fuselage of Sabena’s first Caravelle VI, seen in the workshops of Sud Aviation at Tor 
St. Martin. is assembled in three sections. Sabena has ordered four of the 70 passenge 
craft which cruise at 800 km./hr. 


ow 


passenger weight Institute of the Aeronautical $ 
f baggage At uncil ha yted lrop “A 
the Gulfstream n the titl substit i : 3 ’ 
12 pa ’ nding members! q i 
epending upon the inten nce 
» of the aircraft Lycoming fuel injection eng 
» to Grumman, the averag ein the A 
provides seats for utive 


AW 


LISLE 


PRODUCTION BRIEFING  """<"°" 0s 0200 1g! 
“Comair ivson of Genel Dr pil hane a gee CHIP 
pogiam to peri slected B58 supe “TuBed Nemion NUDE DETECTORS 





Royal Air Force h 
nal Armst iv 4 


’ } wort 


l Indu rial AW Jan 
f TET, San 
| Bendix Pacific, Nort! 


Sikorsky Aircraft, Strattord, 
vill overha Anny H-37 helu 
inder $93 n mtract tro 

on Materiel 
the twin-engine 
1] ti 


talling automa 


ind Mmproving 


Dalto Corp., vood, N. J... will California Institute of | 
miuce tw Dalt isual flight simu t Propul n Laboratory h 
hments for the Navy under range facilities at White San 
ntract. The visual devices Range, N. M p] 


ind third purchased by the by JPL at ( Z ive 
| be attached to jet instru ferrred to JPL in Pasaden CORPORATION 
Ct rpus Christi and JPL facility at Atlantic Missil Clerctandea, tews 
Air Stations naveral, Ila 
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AVIONICS DIVISION, Wright Air Development Division, responsible 


AVIONICS 


for applied research 





‘WwRNem | 
AR ELECTRONIC BRANCH 


—— 4 


WWRNES 


BRANCH 
4 


Wwe? 


” 


1's divided into tour thapor laboratories 


WADD Avionics Division Aims at Space 


By Philip J. Klass 


Dayton, Ohio—Newly formed Avioi 
ics Division of the Wright Air Deve 
opment Division hopes to obtain near) 
million in Fiscal 1961 funds for 
applied research programs, the bulk of 
it for projects which are oriented toward 
space 

The Avionics Division, 
Col. R. D. Keator, one of four division 
in the Directorate of Advanced Tech 
nology, is responsible for 
search as distinguished from 
development for specifi 
tems. The latter is the responsibilit 
of the newly formed Directorate of 
Svstems Engineering (AW May 9 

ners 


P ‘ 


$50 


headed by 


applied re 
hardw 
weapon 


Fiscal 


mong 


Here, how the 
funds are expected to be divided 
the Avionics Division’s four laboratori 
e 35%: Navigation & Guidance Lab- 
oratory. 
© 30%: 
© 20% 
tory. 
e 15° 


rough v, 1S 


Reconnaissance Laboratory. 
Electronic Technology Labora- 


Communications Laboratory. 


72 


I he rt ar 


] 
now cmploved in the 


ip proximate] +5 
Avion 
of whom about 75% are engincers 
entists 


The se 


tivities 


paration of the former labora 
into two distinct fun 
h_ here im th 


hardware 


ipplied —resear« 
Division and 
ent in the Si 
Directorate 
the laboratories than for 


tems 


h 1S been Casicl 


New Activities 
Electi lech 


divorced from. its 


example, the 
Laboratory, 
routine functions of 
itions and testing, | 
concentrate on the new 


mponent 
now free 
fields 
onics and bion The latter 
'P] yication of the 
to electronic 


LF a4 
| - re is Ie 


ranization in 


principles of li 


ce ign 
ss enthusiasm over the r 
t 


ome of the other lab 


lor instance, there is con 


that reconnaissance systems mat‘ 


ind empha is because 


Because Air Force 


chicles except for the Samo 


priority 
at ctup 


ind Mid satellites, specifi illy = de 


igned for ” the 4 mission of recon 
naissan reconnaissance 
sort of 


meer that now, w 


equipment 
hrtch-hiker 
ith hard 


usually travels as a 
Phere 
toa 


tcm 


development under the direction 


engineer, in the 
Directorate 
for many subsystems, the 
uffer. Onh 
concern 1s 


WCAPON  $\ stem 


engineering who 
is responsible 
reconnaissance systems mat 
time will tell whether thi 
whether recent events have 
ufficiently in 


justihed or 
reconnaissance 
tature 

tions over the Air 

oupled 


olved que 
lorce’s future 
with the fact 


ind missions 


Mission in #pace 
that traditional 
irc in a sharp state of flux, 
dificult for many 
laboratories in the Directorate of Ad 

echnology to plan their future 


we ipons 


1 
make if extremely 


prog 

U i several 
tively casy to extrapolate from present 
hardware and developments to future 
vehicle speeds and 
changed with time. The dawn 
ige changed all of thi 


vears ago it was rela 


needs because onls 
iltitude 
of thre 


pact 
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Because applicd research must work 
five to 10 years ahead of hardware de 
velopment, many of the laboratories 
must direct their efforts into ‘Buck 
Rogers” type prjoects 

The Avionics Division’s Navigation 
& Guidance Laboratory, for example, 
ilready has studies under way on the 
problem of providing a defense for 
manned space vehicles against attempts 
to destroy them or alter their orbit ‘tra 
jectory. Additional studies are planned 
with Fiscal 196] funds. These are aimed 
primarily it ittempting to define what 
what sort of weapon 
or tact irc likely to be used bv a 
atellite/space vehicle interceptor 

Since the US. is onl 

tellite interception ‘destruction 
ind the Soviets presumably 
in a similar stage, if 1s not cas 
lo 


the probl mi 


tarting to de 
tc hnique 
ittempt to develop techniques fo 
countering or defending against weap 
ons which themselves are only in the 
fluid thinking stag 
However 
whi h ip ] { 
lem. For example, the satellite 
vehich 


lar rarcd homing devices 


certain basics 
interception prob 


probably 


ountermeasures tech 

for air-breathing 

in be readily adapted 

countermeasures 

iwainst infrared guidance in the space 

environment 1 new problem, and one 

which th Navigation & Guidance 
ntend » explore 

hniques for inertial 

d star trackers, 

¢ vehick usc, 

the Laborator 


Cummin ] 


efforts 
except 
countcr- 
upport ipplied 
r-bre ithing vehicle S 


Reconnaissance Laboratory 


he Reconnaissance Laboratory, un- 

S. Heavner, has broad- 

1 of interest to 

ind identification of 

m both air-breathing 

well as surveillance 

ith. The Laboratory 

program of applied re- 

uitable for detection 

onnaissat ranging from the 

violet and light end of the 

pectrum through infrared and radio 
radar band 

lor example, major effort is intended 

produce detectors with 

greater sensitivity out at the longer in- 

frared wavelengths (about 20 microns), 

where relatively cold objects have their 

peak infrared radiation, for use in de 

tecting objects in space. Ultraviolet de- 


infrared 
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tectors also will receive incrcasing 
Ihe Laboratory supports the B 
tic Missile Division’s WS-117L M 
and Samos satellite programs. For 
imple, one such current program 
tended to investigate the “shimmer: 
produced by the earth's atmospher 


phenomenon that causes stars to apy 


to twinkle when viewed from 
carth, which sets a practical limit t 
definition of earth-based object 
in be obtained from a reconna 
itellite. One objective of this prog 
to establish practical limits f 
ize of satellite yptics, consistent 
limitations 
himmer 


Ferret Work 


Reconnaissance Laboratorv w 
tinue its past work in electromagn 


by atmos] 


imposed 


17 


reconnaissance, or ferret work. On 
I] evaluate the 
extremely low-nois parametric 
fier in a ferret receiver 

Because antennas form a 
inv ferret reconnaissance 
ilso plans applied 


rent program wi 


Laborators 


+} 


programs aimed at increasing 
ble bandwidths of an antenna. St 


program is under way on an 
uitable for u in a ferret sat 
which can be folded during laun 


} 
} 


nfurled once vehicle is in orbit. Ot 


intenna research areas include « 
in hvypersonic-speed 


dome forn 


tructur 


Reconnaissance Laboratory also has 
rk under way in improved photo- 
\ultiplier tubes with electronic control 
{ contrast that makes it possible to 
w stars in daytime. Ultimate use of 
h devices could be to track satellites 
1 daytime by reflected sunlight. 
Because conventional photograph 
films emploving silver halide are 
lamaged by radiation from the Van 
\llen belts, or from nuclear explosions, 
the Laboratory is sponsoring work in 
ther types of photographic recording 
recently an- 


thermal 


dium, such as the 
General Electric 
lastic recording (AW Jan. 18, p. § 
\ number of companies are investigat- 
ng non-silver halide photo recording 
hniques, according to Lt. Col. John 
Hansen, assistant chief of the Recon- 
naissance Laboratory. 
Molectronics and bionics will repre- 
nt major program areas for an Elec- 
ronic Technology Laboratory, headed 
Lt. Col. J. K. Schloss. Although in- 
terest is spurred by the size, weight, 
wer and reliability requirements of 
ace, molectronics and bionics pro- 
rams are expected to pay off across the 
ird, finding application in ground- 
ised and airborne systems as well as 


! unced 


mace vehicles 

Fiscal 1961 funds will be used 1 
itt to support development of addi- 
tional molectronic functional electronic 
locks, called FEB’s (pronounced 

bs’’), bevond those under develop 

nt by Westinghouse and Texas In- 
truments under WADD sponsorship 
Laboratory also plans to put funds into 


n 


Reconnaissance inbenitiin Maiited on T-29B 


Wingtip ferret receiver antennas, for electromagnetic reconnaissance, are new design under 
evaluation by engineers of International Telephone & Telegraph Corp. aboard this Air 
Force T-29B. Wingtip location provides full 360-degree coverage without blind spots. 
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ORIGINAL PHOTO TRANSMITTED PHOTO 


CBS LABORATORIES 
PHOTOSCAN SYSTEM 


PHOTOSCAN, a radical advance in aerial reconnaissance technique, makes it 


possible to transmit visual information from manned or unmanned aircraft 


} 
| 


to ground receivers in seconds, without loss of detail 


} 


The high performance of CBS LaBporatories PHOTOSCAN is illustrated 


above. On the left is an enlarged portion of the original aerial photo which 
covered an area of sixty-four square miles. On the right is a portion of the 
reconstituted picture after transmission through the PHoTroscan System 

Challe nging career opportunites S$ are vailable at CBS LABOR ATORIES on 
long-range systems development programs such as PHoroscan. Positions 
for physicists and electrical engineers are now open in the following depart 
ments: Military and Industrial Systems; Acoustics and Magnetics; Solid 
State Physies; and Vacuum Tube Physies 

Please forward resumes in complete confidence, or obtain additional 
information by contacting CBS LaBoraTories. 


LABORATORIES 


HIGH RIDGE RD. STAMFORD, CONN. * A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC. 
You are invited to visit CBS LABORATORIES Booth No. 2523 at WESCON Show, Aug. 23-26, Los Angeles 
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the development of techniques for in- 
terconnecting individual FEBs. With 
out a compatible interconnection tech 
nique, much of the size and weight 
saving of molectronic 
lost 

Laboratory has study contracts now 
Fiscal 1961 
funds probably will be used for further 
studies 


construction 1s 


in the field of bionics 


umed at obtaining mathemati 
cal expressions which describe the oper 
ition of certain animal functions, then 
ittempting to translate these into cle« 
ilents, according to H. \ 
technical director of the labora 


tron equyy 


Nobk 


se inter-relation of 


n and the capabili 


clements used in the 
1 computer, the Ele 


tronic Technology Laboratory is ex 


panding its efforts to includ ipphied 


research in basic computer components 


ind ircul ogic, according te 
Schlo 
Another relativel 


ch into pla mm 
radio Irequen 


cloping high power 


. 


millimeter wav 


tron 


vir mM cr 
ima Relati 
. rt rylar ] ' 
uppor is planned for 
mponcnt research 


1 pyr 
} 


nisi mpany hnan 


mut py component nant 


Communications Laboratory 
Th } 
itions Laboraton 

3. Rippere, encor 

hicle-to-vehicle, and 


nnmunication 


onsibilitie 


netry techni 


von 


he 


pr ) ill 


gi 
exp] re the use 
Mmunicahio 
or vehicl 

1959. p 

will be continued cffort dur 
ir in specch compre 


the power/bandwidth 
effective vou communica 
is particularly important for 
only limited 
lable borator program 
if impro 
iowcr noise hgure 
Program to imvestigate techniqu 
in antenna to simul 
of dif 
rent frequencics is in pre t for 
l'iscal 1961, according to Lt. Col. Rob 
crt A. McDaris, assistant chicf of the 
[ iborator | ibora 
} 


7 
has program to ce velop mall 


vhich wall enabk 


| 
incously transmit on a number 


Communication 


radio intercommunications 
m which will permit direct communi 
itions between crew members of an 


icro,/ space vehicle without encumbrance 


of present wired intercom system 
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FILTER CENTER = 
> Transistor Bloom May Be Fading— 
Straws in the wind suggest that semi- 
conductor industry may be approaching 
shakedown period which will thin its 
ranks. One indication is the rash of 
price cutting on transistors. Another is 
the fact that transistor sales for Apnl 
were up only 68% over previous year 
This is a respectable 
the fact that the 
iles have been doubling each 
Situation results from influx of 

many new field, 
major facilities « \ pansion by older man 
ufacturers and the fact that fewer De 
fense De partment dollars are 
| le production program Japa 
nductor industry also re 








increase but for 
emiconductor indus 


companies into the 


going into 
growing inven 


> Melpar to Study Molectronic Trends— 
Melpar will studs 
quipment to determine future require 

developments 
lopm« nt Divi 


urborne avioni 


ments for molectrom 
under Wright Air Des 


ion contract. Company will study ex 


isting and proposed equipment 
determine frequency, distribution 
larities and characteristics of equ 


ments and circuit functions 


© Galactic Noise Navigation Studied- 
Ewen Knight Corp., East Natick, Ma 
will measure spectral characteristic 

24 kmc. ammonia line radiation fr 
galactic radio sources to explore its p 
sible use for space navigation and gu 
ince under $33,000 contract fi 
Wright Air Development Division 


PGE Designs Welded-Wire Matrix 
Machine—Machine which can fabr 
welded-wire module matrices (AW A 
24, 5! 104 
i rogram prepared automat 
by { I ! pCcIng deve ped 
Cx | rics Light Militar | 
t ent Th machi 
in sept mber, wi 
30 ft. of welded 


under comman 


ribbon per hour. Using 
design optimum matrix lay 
machine to produce it 
nates that it will eventually 


prod ice a weld 
min. after circu 


Life tests on \ 


Librascope Develops New Potting Technique 


New potting and protection coating techniques for complete computer subassemblies, devel 
oped by Librascope Division of General Precision, Inc., are shown being applied to the 
printed circuit boards, called “logic cards,” which comprise the intelligence of electroni 
digital computers. Process protects against humidity, contamination, shock, vibration 
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Wanted by 
Aviation Week 


BROAD-GAGE 
AVIONICS 
ENGINEER . . . 


WHO can spot significant techni- 
cal and business develop- 
ments in the fast-moving 
avionics field. 


WHO can talk with top engineers, 
scientists and executives in 
industry and government in 
their language. 


WHO has desire and ability to 
communicate ideas clearly, 
concisely and interestingly 
and can demonstrate writing 


ability. 


WHO would enjoy the pressure 
and the prestige of working 
for the top magazine in Avi- 
ation and Space Technology. 


Opening available on East 
Coast. 


Write and tell us why you 
qualify. 


P-4911, Aviation Week 


Classified Advertising Division 
P. 0. Box 12, New York 36, NV. Y. 
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3 strategic locations 
for immediate delivery 


TYPES IN STOCK 
304 © 310 © 316 © 321 © 347 Plus Carbon Steel Hydraulic 


AMS 5050 E 1000 PSI Hydrostatic Pressure Tested 


AB MURRAY CO inc 


TUBING SPECIALISTS + SINCE 1845 
NEW YORK e PHILADELPHIA e PITTSBURGH 
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L makes 5 scarves while M makes 2; Z makes 4, while L makes 3. 
Five scarves of Z’s weigh one of L’s; 5 of M’s weigh 3 of Z's. One 
of M’s is as warm as 4 of Z's, and one of L’s as warm as 3 of M's. 
Which is best, giving equal weight in the result of rapidity of work, 


lightness, and warmth” Charles Lutwidee Dodgson 


Among the products of our Maryland Division are telemetry sys 
tems. For the record, a Maryland Division telemetry system was 
used to track the first missile nose cone that successfully re-entered 
earth’s atmosphere 

ANSWER TO LAST WEEK'S PROBLEM: He lost, even if they played 


only twice, or four times, or six, or 





LITTON INDUSTRIES 
Beverly Hills, California 














New Simulator 


Radar augmenter and doppler simulator, de- 
veloped by Emerson Electric, St. Louis, 
simulates 30 sq. meter target at X-band 
with 45 x 20 degree coverage in pulse opera- 
tion on 100 sq. meter target with omni- 
directional coverage for CW _ operation. 
Comparable performance is available at 
other bands. Device also provides simu- 
lated doppler output, with frequency shift 
of 10 cps. to over 1,000 kc. Bandwidth is 
+20 me. from center, with tuning over a 
10% band. 





containing 23,000 welded joints and 
5,000 soldered joints, subjected to 
simultaneous vibration and thermal 
cycling, expenenced not a single joint 
failure in 600 hr. of testing, company 
reports 

> Computer Does Double Duty—Digital 
computer developed by North Amen 
can’s Autonetics Division for airborne 
guidance of the GAM-77 (Hound Dog 
air-to-surface missile, will also be used 
on the ground for automatic calibration 
and checkout of the missile’s entire in 


ertial auto-navigator 


> AIEE Goes Into Orbit—l our days of 
technical sessions dealing with space 
technology, with particular emphasis 
on exotic power sources and clectric 
propulsion systems, will be a feature of 
the Pacific General Meeting of Amer 
can Institute of Electncal Engineers 
Sessions are sponsored by the Aero 
Space Transportation Committee of the 


AIK} 


> How to Keep Cool—“Handbook of 
Methods of Cooling Air Force Ground 
Electronic Equipment” is title of new 
600-page report prepared by Cornell 
Acronautical Laboratorv under Ron 
\ir Development Center sponsorshiy 
Copy, identified PB-161264, can be ob 
tained for SS from Office of Technical 
Services, Commerce Dept., Washing 
ton 25, D. ¢ 


> Signed On the Dotted Line—Major 
mntract awards recently announced by 
wionics manufacturers include the fol 
lowing 

¢ Collins Radio, Cedar Rapids, $1.2 
million Air Force contract for addi 
tional single sideband radio communi 
ition equipment for Strategic Air Com 
mand 

¢ Melpar, Inc., Alexandria, Va., will 
produce target detecting devices for 
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Navy Bureau of Weapons under $1.4 


million contract. Company also reports 
contract to develop warning and detec- 
tion systems for Army Chemical Center. 
ae . , e 
© Servonics, Inc., Alexandria, Va., will | 
develop and build radar system simu- | 


lators under a letter of intent awarded 
by Navy Bureau of Ships 


NEW AVIONIC i improve flight personnel 
PRODUCTS poe 
© Transducers, Models 10-R-60-1 and ' safety! 


10-R-30-1, offer 0.2 v. rms./deg. and 0.4 
v. rms./deg. sensitivity, respectively 
They are cylindrical units, 1.25 in. high 
and 0.937 in. in. diameter These 
transducers are available with a.c. input 
ind a.c. or d.c. output. Typical specs 
for size 10 linear-motion a.c. to a.c. 


at ground /eve/ or at 50,000 feet... 





BALLISTIC INERTIA REEL 
Pacific’s proven and highly 
reliable inertia reel concept has 
been incorpor ted into a new 
device that has the added 
capability of retracting the straps. 
When pilot actuates the pre- 
ejection system, a propellant 
charge—remote or integral—firmly 
positions the pilot for maximum 
safety in ejection 


‘SIPOT | a. 
eos a. ... PACIFIC LITERALLY HELPS TO 
BRING THEM BACK ALIVE! | 


Escaping from a high performance airy SPEED SENSOR 
This device continuously monitors 


a treacherous busimess under any lition , 
- the speed of the plane. Depending 
At 50.000 feet or more the pilot must rea ate speed at ejection, it 


much lower altitude swiftly; at low titude selects appropriate ballistic time 
a ve apid ¢ . oO lled P delays to permit automatic lap 
a very rapid and closely controll aie amet diamines teamendas watanie, 


of events must take place to deploy t 


parachute before he hits the ground in 
at supersonic speeds the pilot must r 
to a sate speed before separating tron 
hi t , 7 a y 


transducer are: input rang ' deg 5 ej ca 
nd + es nout ltage—2 Providing escape capabilities t neet all « ; 


ee. ' ; these conditions, even when t! 
. ; a ; partially incapacitated, means that aut l SEAT SEPARATOR 
onm indepenacl nearity ’ escape and recovery is a must. T t this Releasing lap belt actuates the seat 
null (tunes | full s ’ Us challenge, Pacific Scientific h ~~ ee a actaan Ube 
1 complete series of produ as a “‘sling-shot"’ forcibly sep- 
reliable performance within t] rou arating pilot from seat ‘ 


time-phase requirements dictat s 


trequen 


emergencies . no matte 
; 


spec 
eBistable multivibrators whi Each Pacific product shown here 
ulin veigh only nine gram 1 major investment in design and t 
insure a highly reliable pow i 
controlled by a Ps ision instrument 1 n PARACHUTE RELEASE 
Combining technical k " At instant pilot and seat separate, 
instrumentation with heavy | el the arming cable of parachute 


ane sp ¥ and ballist release is automatically pulled. If 
oe roid, isi bes “. this occurs above coresiested 


mechanisms has resulted in t! rover altitudes, the aneroid element will 
devices which make reliabl t ti prevent parachute deployment 
until pilot falls to this altitude. If 
seat separation occurs below 
Pacific Scientific’s extensive ¢ xpe! ul pre-selected altitudes, parachute 
prov ide the solution to your deployment is instantaneous 


{ » i) 


escape and recover 


Write t for further information. 


raphe > PACIFIC SCIENTIFIC COMPANY 


ect tunnel dio 
current toler P.O. Box 22019, Los Angeles 22, California 
San Francisco e Seattle « San Diego 
Portiand « Denver « Arlington, Texas 
for diodes } vi Representatives: 
r diodes he speci Craatien Mamuteeahin ‘ in the Eastern U.S.: Airsupply-Aero Co., 
conductor Division, ee ee ae : Mineola, L. |., N.Y. 


ratio he desires 


ind from these s¢ tions easily deter 


In Canada: The Garrett Manufacturing Ltd., 
Toronto, Montreal-Rexdale, Ont. 


and Development & 
Sperry Rand Corp., South Norwalk, of Flight Safety (i=. 


tan 


@ 
ofr 


Conn | Equipment and ¢ 
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MANAGEMENT 
Marquardt Plans to Diversify to Survive 





By Michael Yaftee 


~ ; j +} > ay 
» @ALLU t ‘ 
Columbus, Ohio—| iced with the ap 


completion of t¢) Boma 


| 
gram, Marquardt 


corporate sur 


} 
+} 
1 


proaching 


} 
S&S Crea 
} 


+ 
} 


rporafion | : 
N Week hi mpany has a 


of pri 
but idded 


qt ik 
AVIATI 


under 


ymising projects 
‘the big question is 

o bring 
ition.” 


Iternative, which Marquardt 
ittempting to iwoid as 

sible, is selling the 
f the 


airframe or 


com 
engin 
been knocking on its 


role in pr 
decade and 
ich things as 


AW Aug 


ent plans and problem 
the next few \ 
Y rif) 
orporat 
Basi 


the 


mpanv's maj 
ie engine 
Ma rq iardt | 
‘ 1 One-program 
ime Marquardt’ 


has ended, its 


mount 


Om pans 
somewh if 


Diversification Moves 
time, the potent 


At the same 
financial disaster has loomed ever 
and more threatening if th it gap ' 
filled. Too, as the number of gov 
ment programs grows smaller 
program becomes individually larger an 
more complex, it is more difficult 
comparativ mall independent 
pany such as Marquardt to g 
these projects. Given the tim 
quardt hopes to remedy this 
by further din 


ind ca¢ 


ersification into thy 


78 


onics and the consume market 
At the heart of Marqua ardt 

difficulties is the pending | 

Bomare engine program whicl 

uled to end production in the 

half of 1962. This has been and 

the company’s most important pr 

his vear, Marquardt’s Ogden, | 

plant has engaged in a major changeoy 

effort, phasing out production of th 

Bomarc-A model and phasing in the B 

model, and so has avoided taking on 

iny new business. The compan 

has been heavily occupied with the d 

clopment of an advanced 

Bomare. But this work 1s 

completed and, at least it now appt 

will be no more Bomares aft 


boron-fueled 
now being 


there 
1962 
As for the troubles 
the Bomarc-B in the carly part of it 
flight evaluation program, Marquardt 
readily takes full responsibility. At least 
four of the first five flight fail 
malfunctions in the vehick 
propulsion system, Marquard 
said. Marquardt also conferred recent! 
with North American Aviation’s Colum 
bus Division on the ramjet engine it 
v il] he making for N AA’ rie v Redhe id 
high altitude) and R« n 
iltitude) drones (AW a 4 
The same ramjet engine will be us 
both versions of the drone. It w 
new engin ler 
Bomar Marquard 
| it a good program but not 
in itself to fill the 


encountered 


ircs were 
lue to 


CGitit 


ramyct 


considerably 
powerplant 


izable 


the phase yt 


Electronics Venture 
Marquardt’s venture into 
beginning to pai 
carry the 


ritical vears. This vear, 


( ompany\ 


iccount for an estimated 10 


ile but 


enth 


looked as though it were going 
more of a bane than a bles 
When the company bought Amer 
in’ Machine and Foundr train 
imulator activity a vear and a half ago 
it was losing money, according to Mai 
quardt. The company sust 
ticularly heavy 
f the T-4 
r defense 
Hi. wwever, this trouble now is 
“rma said, and the company ha 
major new contract for 
simulators to train aircraft personnel 
the launching of Hound Dog and Quail 
i] Phere also are two other may 


until just rec 


ined a pat 
loss in the deve lopme nt 
simulator for use in training 
ground command personne! 


behind 


just received a 


HMISSTICS 


that the 
in the 


training simulator programs 


company hopes to obtain next 
mnith or two 
lor the 


quardt is doing a variety 


ea 
market, Mar 
of work on in 
imentation and test equipment. Most 
f this work still in the 
\clopment ge Che only equipment 
tually selling now is a 
materials test 


commercial 


however, 1s 

. 
mNpaNny is ac 
mpcrature unit 
n taken Marquardt 
the potential of the company’s 


ictivities compara 


whole, 


ite 
projects with real potential, as 
Mar quardt is concerned are Slam 
Pluto (AW June 20, p. 206). If 
to lead to a weapon 
gram, it could 
than a chance for survival and 
1 replacement for Bomarc. The nuclear 
still presents some f 


mount to a 

ft mor 
powcr ramyjct 
development problems, includ 


vs Marquardt. But he i 


} 
mfident these will be overcome 


} 
ing materials, 


Ramjet Range 


The nuclear-powered ramjet engine 


Mar jual dt believes, is potentialls in at 

tive wat of propelling a missile 
high supersonic 

It holds th 
range, maneuver 
of recall. In 
ICBM force, he 


offensive 


with 
warhead at 

ind low altitude 
f infinite 


possibilits 


th an 
good system 
the enemy into an ex 
tly development of 
ms. Bevond the we ipon 
Marquardt sees the pos 
} 
cargo by nuclear 
of human 
not PP ir aS attra 
shield ng 
yroximmately the same 


* , ’ 
porting 


sport ition 


problem 
ipp! 
ipated in a nuclear-pow 


irs, Marquardt has 

Air Force contract 
development of large 

Of the several approaches 
oblem now under study, the 
vill talk only about the hyper 
1 perturbation of the 

the hyperjet is a ramjet 

in he closed off 
1 rocket when required 


it one end 
was considered as a power 
that 
boosters to gct 
For this reason 
» been suggested for use 


in advanced Bomar 
not have to use 

nund 
it has als 


upersoni 


among 


transport 
In large space booster applications for 
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such missions as setting up manned 
space stations, according to Marquardt 
calculations, even the first relatively 
primitive hyperjets will save up to 50% 
of the costs now estimated for these 
boosters. More sophisticated hyperjets 
might save up to 90% of the estimated 
costs. The advantage of the hyperjet 
is a powerplant for an anti-ICBM 
weapon lies in its ramjet cruise capa- 
bility. Combined with an adequate 
carly warning capability, it is suggested, 
this would enable the missile to cruise 
out to the area of anticipated ICBM 
penetration where it would convert to 
1 rocket prior to its attack. Some air- 
frame companies reportedly have used 
the hyperjet engine as the basis for pro- 
posals on area defense anti-ICBM mis- 
iles to supplement the point defense 


Nike Zeus 
Hybrid Engine 


On its own, Marquardt is working 
m the development of a hybrid (solid 
fuel) liquid oxidizer rocket engine pri- 
marily for ballistic missile booster ap 
plications. Grand Central Rocket 1s 
upplying the solid fuel grain for this 
vork. Company work to date indicates 
that such an engine will offer specific 
mpulses at least equivalent to liquid 
xvgen-JP combinations, up to 100% 
throttlabilitv, stable combustion and 
good storage characteristics since fucl 
ind oxidizer are stored separatels 

Another Marquardt project is PAT-C 
position ittitude, trajectory-control), 

sentially a vernier rocket system to be 
used in stabilization and control which 
reportedly achieves unusually high per 


\ 
] 
li 


mance eficienc 

rom a long range point of view 

f Marquard most interesting 

ts is its Martian ramjet which w 
ble to operate in Mar’s nitrogen 
tmospher The mpany has already 
un tests, Marquardt said, with ram- 
t engines using fuels that actually re 
ease heat when combined with nitro 
ren. Marquardt al is carrving out 
n lectr rropulsion§ tech 
clerators ind 
trical power 


Highly Promising 

Many of these projects are considered 
highly promising, but they all require 
time to reach the pavoff side of the 
lger and nobody is sure just how 
much time Marquardt ha Rov Mar 
quardt wants to see the company keep 
ts corporate identity, bring its products 
» market and diversify through in-house 
levelopments and acquisition But 
Marquardt has stockholders and a board 
f directors to answer to, and other 
wealthier compamies have been pursuing 
Marquardt with attractive acquisition 
I yposals 


General Electric and United Air- 


' 
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Rocketdyne Facility Will Test F-1 Turbopumps 


Stand at North American's Rocketdyne Pr sion Field Laboratory, Canoga Park, Calif., 
will test turbopumps of National Aeronaut ind Space Administration’s F-1 1.5 million 
Ib. thrust space booster. Two 20,000-gal juid oxygen tanks, a 30,000-gal. fuel tank 
and a 20,000-gal. water tank have been talled on the stand (above). Gas generator 
exhaust is ducted upward through tilted pipes at left, above, and is ignited by afterburners 
on top of exhaust pipes. Turbopumps, t tested later this year, will deliver 6,000 Ib. 
of propellant a second into the F-1 combust hamber. Below, a 53-ton liquid oxygen 


vessel is being raised to the test stand. 











Ballistic and boost-glide flight paths 


These flight paths, arcing through space and re-entering the atmosphere, are Professional-Level Openings 
characteristic of the paths of a ballistic missile and a boost-glide vehicle. In These and other future-oriented programs at 
both areas, Boeing holds major contract responsibilities. Boeing is weapon Boeing offer outstanding career openings to 


system integrator for the solid-fuel 1cam, Minuteman, and as part of a USAF- professional specialists in the scientific and 
NASA research program, is developing Dyna-Soar to study the problems of  ‘°?#'"eer'ns disciplines, as well as in a broad 
, ectrum of company activities other-tha 
manned space flight. The Dyna-Soar vehicle will be capable of re-entering the in oe aan 
. ngineering areas. You'll find at Boeing a 
atmosphere and making a normal controlled landing. ; 


professi nal environment conducive to deeply 


Boeing scientists and engineers, in addition, are advancing the state of the ; 

rewarding ac hievement Drop a note, now, t 
art in many areas: advanced military and commercial aircraft, hypersoni Mr. J C Genin Matias Meal 
flight, space crew environments, vertical and short take-off and landing air- Administrator, Dept. ANI ing Airplane 


craft, gas turbine engines, anti-submarine warfare systems, among others. Compan Box 3822, Seattle 24, Wash 


SEO EMN i 


Divisions: Aero-Space « Transport « Wichita « industrial Products « Verto! « Also, Boeing Scientific Research Laboratories « Allied Research Associates, Inc a Boeing subsidiary 





craft's Pratt & Whitney Division were 
the first groups to express an interest in 
acquiring the Marquardt Corp. Last year 
Vhiokol engaged in merger negotiations 
with the company. At that time Mar 
quardt was in the rather unusual posi 
tion of being able to give Thiokol two 
things it very much wanted—Roy Mar 
quardt himself, with the experience and 
qualifications to succeed Thiokol Presi 
dent J. W. Crosby, who wants to retire, 
ind a going nuclear propulsion capabil 
ity 


No Agreement 


Negotiations finally were alled off 
with an official explanation that the 
two companies couldn't agree on terms 
f the stock exchange llowever, al 
though neither group will officially com- 
ment on the matter now, the real reason 
for the break in negotiations is believed 
to have been R Marquardt’s insist 
nce on taking several of his top people 
long with him into Thiokol manage 
ment echelons, already filled with young 
executive 
The mpany most recenth reported 
howing an active, though not yet 
interest in acquiring Marquardt 
xkheed Aircraft 
I's planning department, a 
ormed industry sources, 
ved in carrving out a 


New Offerings 


The Garrett Corp., | Angeles 
ngaged in the manufacture of 

] ymnponent systems 

Offering is | { r ynmon 
tock 
Of th 


Infrared Industries, Inc 
wat i 1 } manta 


Yardney Electric Corp., 

NX. Y.. prin lly engaged 
lesign, manufacture and sal 

zine primary and rechargeabl 
ries under the trademark Silvercel 

ind of silver-cadmium rechargeable bat 
ries under the trademark Silcad. Of 


ring is 254,000 outstanding shares of 
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common stock for public sal 
holders thereof; offermg price and 
] 


derwriting terms to be supplied 


by 


amendment 


| 


Avionics Investing Corp., Wash 
ton, D. C., a closed-end, non-diy 
management investment compan 
provide equity capit i] and long 
loans to small business concern 


gaged in research, development, 


tific applications and manutfa 


chemical and other product 
| 
ii 


used in the gener field of a 
ind missiles. Offering $00,001 
of capital stock for public sale at 
per shar Proceeds will be 
vestment in small business 
amounts up to S5S00,000 


oncern 


Varian Associates, Palo Alto 
has fixed a price of $44 per hare 


1 


5 - 
its proposed offering of 216,645 sha 


of capital stock for subscript 
stockholders of record July 14, 19¢ 
the rate of one new share for « 
shares then held 


Astrex, Inc., New York, N 
ganized under New York law in J 
1960, to acquire all of the outstan 
stock of AST Co., Inc., and 
Industries, In AST Co. is engag 
the business of distributing indu 
ind special purpose electron 
flight instrument lectron 
n ball bearing 
equipment u 
tron 
Dutt 


Aircraft Dynamics Internatic 


Corp., Nev York, N.Y 


‘ 


no 


BFGoodrich 


FEATHERWEIGHT 
PRESSURE 
INDICATOR 


This B.F.Goodrich Pressure Indicator 
incorporates an Omega-design bellows, 
which closes a contact when pressure 
reaches a preset value in the range of 
250 to 500 p.s.i. Device is legs than 
| inch long, weighs under half an 
ounce. Now used in primary missile 
batteries and torpedo batteries; special 
design can be built to meet your needs. 
Write for complete information. 


B.EGoodrich 


aviation products 


Dept. AW -8A, Akron, Obio 


“WHY GO 
PU BLIC?” 


The answer to this vital 
question is in our 
informative brochure— 

if you need money and 
you are considering either 
a public iSSie Or the 
icquisition of private 
capital, you'll find 

our se? vices of re al value a 


For free informative 
brochure, write to: 


E + C _stlobus. inc. 


UNDERWRITING AND 
PRIVATE FINANCING 
660 MADISON AVENUE 
NEW YORK 21, N.Y 
TE 88-2424 
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BUSINESS FLYING 





Time-Lease Firms Spur Business Travel 


By Herbert J. Coleman 


Nationwide utilization of twin-engine 
business aircraft leased to corporations 
on a guaranteed-use time basis is being 
spurred by two new companies which 
will supply aircraft, pilots and services. 

The firms are Air Time Leasing Di- 
vision of Aero-Industries, Inc., of 
Miami, Fla., and Private Air Travel, 
Inc., of Erie, Pa. Air Time Leasing has 


seven aircraft and 12 on order and Pri- 
vate Air Travel currently is sounding 
out corporations on potential contracts 
before purchasing “up to 100 planes.” 

Air Time Leasing Division now con- 
centrates its operations in the South, 
but plans national — in another 
vear. Private Air Travel initially will 
operate in the northeast portion of the 
U.S., then gradually expand through- 
out the country. 


Umbaugh-18 Flies With New V-Tail 


First flight photo of the Umbaugh-18 autogyro shows configuration with new V-tail 
installed, which company says adds to stability and facilitates production at Fairchild 
Engine & Airplane Corp.’s Hagerstown plant (AW June 27, p. 86). Previous planes flew 
with Seabee-type single vertical fin tail, and Bellanca-type tail with three vertical stabilizers. 
Aircraft is not yet certificated; two V-tails models have rolled out. 


82 


The Miami firm is the newest opera- 
tion in the Aero-Industries complex, 
headed by Alexandre Berger and which 
includes Jacobs Aircraft & Engineering 
Co., engine manufacturers; Atlantic 
Aviation Corp., which makes aircraft 
and missile components at Boyertown, 
Pa.; Montgomery Enterprises, operator 
of the Pottstown, Pa., airport, and Penn 
Airways, a nonscheduled airline. 

At Miami, Air Time Leasing now has 
two Aero Commanders, one Piper 
Apache and four Cessna 195s. In addi- 
tion, it has six Acro Commander 500Bs 
and six Commander 560Fs on order. 

Mrs. Lucia G. Steward, director of 
sales, said the company currently has 
signed five firms, including a contractor 
and the other a manufacturer. She said 
Air Time Leasing also intends to run a 
lease-back operation, in which it will 
purchase a company’s air ficet and lease 
it back on a guaranteed time basis, fur- 
nishing the crew and services. 

Eventually, Mrs. Steward believes, 
Air Time Leasing will be fairly active 
in the aircraft brokerage field through 
acquisition of business fleets and has 
hired a man to investigate this field. 


Florida Concentration 


The company, she said, plans to con- 
centrate operations in the Florida area 
for the next five months or so, before 
expanding nationwide. There is con- 
siderable interest, Mrs. Steward added, 
in flights in the Caribbean area. One 
client, Blanchard Machinery, has signed 
up for Cessna 195 and Piper Apache 
service for trips primarily in the Florida 
area. 

Air Time Leasing furnishes the plane, 
pilot, maintenance and insurance to the 
contracting firm, as will Private Air 
Travel, Inc. Both companies will sup- 
oly dispatching services. Eventually, 
Mrs. Steward continued, Air Time Leas- 
ing will add helicopters and larger trans- 
ports to its fleets. At the moment, the 
helicopter type decision has not been 
made, but Mrs. Steward envisions 
Douglas DC-3s and Lockheed Lodestars 
as the class of “larger transports.” 

As far as the nationwide operation 
goes, Mrs. Steward, who conceived the 
Air Time Leasing idea and sold it to 
Acro-Industries, a survey now is under 
way on potential bases. The company, 
which has had one public stock issuc, is 
capitalized at “in excess of $1 million,” 
according to Mrs. Steward. 

Air Time Leasing is taking no charter 
business “at the moment,” but is con- 
centrating its sales efforts on contracts 
ranging from one to five years. Roughly, 
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an Aero Commander will cost about 
$117 per hour on a 200 hr. guaranteed 
time year's contract, she explained. 

Mrs. Steward said Air Time Leasing 
will add another plane to its ficet for 
cach 600 hr. of time sold to clients. 

Ihe company is quartered in offices 
leased from American Airmotive at 
Miami International Airport. General 
manager is L. Clark Beecher, and 
Charles J. Ross is director of operations 
Company now is hiring additional flight 
ind ground personnel 

Private Air Travel, Inc., is based at 
Port Erie Airport and is headed by Earl 
E.. Kearns, who resigned as manager of 
Gencral Electric's Transportation Divi- 
sion after 34 vears of service in the field 
of subway and surface transport com 
ponent 

Kearns has been negotiating 
Beech, Cessna, Piper and Mooney air 
craft companics on commitments for an 
initial Private Air Travel 
run as high as 100 airplanes 
In effect, Private Air Travel is offer 
1 complementary feederline typ 
mnecting, as Kearns put it, 
ed places with cities 
having scheduled airline service.” He 
uid that of about 3,200 public airports, 
mlv about 600 have scheduled service 


ipplied for an FAA 


permit to operate alr taxi service 


No Stock 

Organization of Private Air Travel 
Inc., 1s the culmination of an idea that 
was about 12 vears in gestation. Asso- 
ciated with Kearns are R. H. Palmer, 
vice president and national saies mana 
ger, and David Gifford, legal counsel 
Company has no stock offering on the 
pen market 

Private Air Travel currently is set 
ting up its operations in the northeast 
section of the U.S., gathering letters 
of intent to use the service from vari 
ous corporations. Kearns said the re 
sults so far, which include no money 
transactions, are “most encouraging.” 

The company will start service when 
contracts signed within a 100 mi. radius 
of a designated airport justify the basing 
of five airplanes there Each airport 
will have its own dispatching service 
and Private Air Travel is hiring its own 
pilots, who must have ATR and instru 
ment ratings 

In addition, Kearns said, Private An 


with 


could 


o 
ing 
ScTVICce 


“the many, unser 


Ihe company has 


I'ravel plans to buy some single engine 
Mooney and Bo 

o-called “hobby pilot’ 
contract for a fixed num 
Company planes 

duly qualified 
on the contract basis, and left at 


planes (such as the 
nanza) for the 
who wants to 
ber of hours per veat 
iso can be flown by 
pilots 
destination, with Private Air ‘Travel 
picking the plane up or rescheduling it 
from that airport 

Kearns advantages to 


cites these 
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Civilian Aircraft, Engines Shipments 


May 1960 





Complete aircra/t, total airframe weight 1,000 Ib 


By weight of plane: 
Under 3,000 Ib. airframe weight 
3,000 Ib. airframe weight and over 


By number of places: 
1- and 2-place 
3- and 5-place 
Over 5-place 


By total rated horsepower, all engines 
Under 100 hp 
100-399 hp 
400 hp. and over 


Aircraft engines: 
Reciprocating 
One turbine 


Aircraft engines, total horsepower: 
Reciprocating 1,000 hp 
Gas turbine do 


Complete aircraft 


By weight of plone: 
Under 3,000 Ib. airframe weight 
3,000 Ib. airframe weight and over 


By number of places: 
1- and 2-place 
3- and 5-place 
Over 5-place 


By total rated horsepower, all engines 
Under 100 hp 
100-399 hp 
400 hp. and over 


Value of shipments of complete aircraft and parts, 
total $1,000 


Aircraft, total do 


Under 3,000 Ib. airframe weight do 
3,000 Ib. airframe weight and over do 


Aircraft parts do 


Value of shipments of aircraft engines and parts, 


Aircraft engines: 
Reciprocating 
Gas turbine 
Engine parts 
Unfilled orders (planes 3,000 Ib. airframe weight 


and over) Number 


Cumulative 


May totals 
1960 Jan.-May 


1960 


3,159.7 


145,929 
135,461 


14,196 
121,265 


10,468 





12,919.8 


4,038.7 
8,881.1 


3,746.6 


9,173.2 


610,166 
561,984 


70,786 
491,198 


48,182 


76,953 


13,084 


(D) 


63,869 





* Revised. 


D— Withheld to avoid disclosing figures for individual companies. 


Source: Bureau of the Census, Industry Division. 























DON'T BE A CLOUD SKIPPER — Flying too close to Old 
Man Cumulus is inviting mid-air collision. If another plane 
breaks through the clouds, chances are its pilot won’t see 
you in time. Bear in mind that the legal “thousand on top” 
leaves you very little leeway — particularly in jet territory. 


TAKE 6 Although checking lights before night flights is 
SOP, many pilots fail to take the 5 seconds necessary to 
check their tail light. Running into old friends is fine, but 
not while flying. So take 5 — and stay alive. 





YOUR E880 AVIATION OEALER—This is the man who’s 
always ready to help assure your flying safety. He carries a 
complete line of dependable Esso fuels and lubricants that 
work hard for your engine “upstairs” where it counts. He 
can also provide you with Flight Calculators and Flight 





Plan Sequence Cards — free, of course—to make your cross- 
country trips easier and more fun. And remember, your 
Esso Credit Card is a convenient way to charge fuel, oil, 
lubrication, minor repairs, and landing fees at selected 
airports from coast to coast, and Canada too. 


Highways or Skyways...“ESSO RESEARCH works wonders with oil” 





potential time-lease contractors 

e Nationwide airplane fleet available on 

call 

eFull coordination by 

patching service 

e All planes in the fleet available to all 

customers 

e Major cost reductions due to in- 

creased annual hours per plane; less 

layover time; reduction in deadheading; 

joint use by various compamies to in- 

occupancy; standardization 

of equipment, and volume operations. 
Kearns breaks down the yearly fixed 

cost of a privately owned plane this 

depreciation, 

operations and dis 
hangar and 4.5%, pilot's 


18.5% of the cost 


central dis 


crease seat 


way: 2.5% interest, 6.54 


2% insurance, 
patching, 1‘ 
ilarv, for a total of 
f +} 


; ri¢ rn) Tie 
I itfpidn 


Time Charges 


payment 
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Hiller Unveils 12E Executive Version 


Ihree-place Hiller 121 flown test pilot Bruce Jones, installs one of two 
antennas atop a 112-ft. tower at Stanford | 
aft were lowered by the 121 


0sphere from a station 5,000 mi. away. 


helicopter 
ity’s Radioscience Laboratory. Technician 
on tower clamped antennas into place Antenna will 
be used to signals bounced off 
Below is the 

by a 305 hp 
fall. Owners of 


4 production price 1s $69,960. 


reccive 
1 four-place version of the 12E, powered 
said first deliveries will be made this 
ify the aircraft to executive configuration. 


new Hiller E-4 executive he 
Lycoming engine. Star 


12Fs can obtain a kit 








e Insurance that customers are 
tracting with a financially-sound com- 
pany, able to expand its airplane fleet as 
rapidly as customer commitments are 
received 

e The prepurchase payment is a con 
tract “expense” item and not a capital 
investment 

e Prepurchase money can be recovered 
ifter a vear on a pro rata basis, con 


tinued to pay monthly costs or, in the 
fifth vear, applied to contract renewal, 
or refunded in cash, all at the custom- 
er’s option , 

Company contends that equity fi 
nancing from the outside would require 
1 substantial return on investment, with 
resultant continued stock or equity sales 
to expand the fleet. Kearns refers to the 
prepurchase agreement as “a modest 





Aircraft, Parts Exports 


April 1960 





Aircraft, ports, and accessories, total 


Commercial and civilian aircraft, total 


Aircraft 3,000 ib. and over empty airframe 


weight: 
Cargo transports, commercial, new 


Passenger transports, commercial, new: 


3,000-4,999 Ib. 
weight 

15,000-29,000 Ib. 
weight 


empty 


empty 


30,000 Ib. and over empty airframe 


weight 


Rotery wing aircraft, commercial, new 488 


Commercial and civilian aircraft, us ed 


ond rebuilt, including converted 


Aircraft wnder 3,000 Ib. 
weight: 


Utility, commercial and civilian, new: 


3 places and under 
4 places and over 


Rotary wing, commercial, new 


Commercial and civilian aircraft, used 


and rebuilt, including converted 


Commercial and civilian aircraft, new, 


n.e.c. (all empty airframe weights) 


Aircraft engines, reciprocating, new air-cooled 


under 400 hp 
Aircraft engines, 
rebuill 


reciprocating, used 


Aircraft components, parts, and accessories, 


n.e.c.* 


airframe 


airframe 


empty airframe 


and 


Cumulative totals 
April 1960 January-April 


1960 


Value 
($1,000) 


Valve 


Number ($1,000) Number 


133,516 400,755 


238 54,812 712 136,746 


820 


116,547 


1,106 


3,058 


259,845 





Source: Foreign Trade Division, Bureau of the Census. 


| Air-cooled reciprocating engines, new, 400 hp. and over are included in “Aircraft 


components, parts, and accessories.” 
2 includes military aircraft. 











mount of pump priming,” in which 
the customer receives a major return of 
those funds through time and money 
savings, and convenient air travel ser 
IC 

lo stimulate national _ interest, 
Private Air Travel is offering dealers and 
distributors opportunities to expand 
their incomes bevond aircraft sales com- 
missions alone. The program involves 
no distributor or dealer equity in the 
company, and no prime responsibility 
for operations 


Distributor Gains 


They will gain, according to Kearns, 
these advantages 
¢ Commissions on airplanes purchased 
by Private Air ‘Travel to fulfill contracts 
negotiated with customers in the 
dealer's territory 
¢ Fees for aircraft servicing and hangar- 
ing as arranged with Private Air Travel 
e Three per cent of the gross monthly 
revenue realized from Private Air Travel 
customers who have contracted for that 
dealer's or distributor's make of airplane 
in his territory. This should result, 
Kearns thinks, in an ideal selling ar 
dealer-distributor and 
teams, for mutual 


rangement of 
Private Air Travel 
benefit 

¢ Expansion of the dealer's over-all busi 
urcratt 
SCTVICE 


ness, including sales, leasing, 
harte T 
flight instruction, due to an expansion 
of flving by Private Air Travel’s pro- 
gram 

Ke if 
Air Travel system is not competing with 
in fact, cannot, since 


mile 


rental, storage and 


emphasized that the Private 
feeder airlines and 
Passcnger 
feederliner is about cight cents, against 
12 cents for Private Air Travel planes 

Dispatching under the joint use plan, 
Kearns continued, further reduces 
ince the load factor will remain high 
ind trip costs thus shared 

At present, Private Air Travel em 
| persons who 
in the field calling on corporations to 
scll the plan and gain firm commit 
ments. Eventually, Kearns said, Private 
Air Travel will hire up to 150 pilots 


cost on a 


the averag 


costs 


plovs about 30 now are 


Lightweight Spray System 
Developed for Bell 47Gs 
Aviation 


Co., Santa Clara, Calif., has developed 
1 new lightweight spray svstem for Bell 


Agricultural Engineering 


+7G-2 helicopters. System involves a 
pray boom installed aft and below 
the cabin; tanks contain a total of 120 
gal. and are made of Fiberglas-reinforced 
cpoxy resin. Boom incorporates a “Crop 
Line” spray control valve with a built-in 
ispirator system in its bypass port which 
creates an immediate negative press on 
hut-off, cutting the spray flow at the 
end of each swath run 
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FIRST PROTOTYPE Utva 56, Yugoslavian multi-purpose airplane, lifts off the grass strip 


maneuverability 


demonstration. Plane showed remarkable 


t Venice-St. Nicolo Airport to begin impressive 


and controllability at low-s | end of its wide performance range. 


Yugoslavian STOL Utva 56 in Production 


By David A. Anderton 


Venice—lirst Western appearance of 
the multi-purpose Yugoslavian Utva 5¢ 
it the Eighth International Aeronauti 
cal Display here heralded its entry as a 
competitor with U. S. and European 
in the STOL field 


dimensions, 


iirplanes 
( omparable in lavout 

| such designs as the 
German Dornier Do. 27, Czech Briga 
dyr or U. S. Helio Courier, the Yugo 
slavian plane impressed technical ob 
with its outstanding flight 
performance and workman 


ind performance to 


SCTVCTS 
excellent 
hip 

Ihe aircraft demonstrated at Venice’ 
St. Nicolo Airport was flown by Peric 
Milcko and was the first prototype De 
ign of the Utva 56 was done by Branis- 
lav Nikolic and Dragoslav Petkovic, 
both engineers of the Fabrika Aviona 
Utva at Pancevo, Yugoslavia 





Utva 56 Specifications 


Wingspan, ft 
Over-all length, ft 
Over-all height, ft 8. 
Wing area, sq. ft 192.8 
Takeoff weight, Ib. 2,860 
Maximum speed, mph. 155 
49.7 
Cruising speed, mph. 112-143 
Rate of climb, fpm 1,140 
Takeoff distance, ft. 915 
1,323 
Still-air range, mi 372 
16,400 


Stalling speed, mph. 


Landing distance, ft 


Service ceiling, ft 
Over 49-ft. (15 meters) obstacle 
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First production run of the [ trv, the powerplant for the aircraft 
vith an initial order f nonstrated here was a Lycoming 
Export price and (0-435-C2B2 engine driving a Hartzell 
nstant-speed propeller 
Major aerodynamic feature is_ the 
f drooped ailerons with deflected 
to give a full-span flap effect on 
At maximum flap deflection 
iilerons droop through 15 


now under wat 
10 airplane 

tions are not vet available, said 
Although 
be powered with a ( 
Doris B engine 

gesture toward the R 


pany repre cntative 
plane can 
built Praga 
hosen a i 


wing 


dominated Eastern bloc aircraft f 38 deg., 





| 
| 
| 
} 





onventional layout and esthetically pleasing 
mpressed by the high quality of workmanship 
shown on this first prototype and the attention paid by its designers and constructors to 
details. Wingspan is 37.4 ft., over-all length is 27.2 ft. and over-all height 8.5 ft. 


THREE-VIEW drawing of Utva 56 show 


configuration. Observers at the display 





This is the 


only way 

fom lelelel-mial— 
ia O(- mj ol -1-le me), 
business 


aircratt 


it’s door-to-door elapsed time that counts. Th« 
Gulfstream speed, rate of climb, short field capability, 
and elimination of waiting periods for battery carts 
stairways, and other ground-handling equipment dras 
tically reduce door-to-door time. This is the only measure 
of true speed. And it’s these features that enable the ex 
traordinary new corporate turbo-prop — the Gulfstream 
—to leave many business planes behind. 

The Gulfstream can take-off and land on 3,500 foot 
runways. This means your company can use more than 
1,500 airports in the U.S. and Canada... to bring you 
closer to your departure and arrival points. This is part of 


true speed. The Gulfstream has a self-contained access 


You can leave your office in Detroit, 9:05 A.M. eee 


stairway. Engines start on their own power. You are com 
pletely independent of airport ground crew and ground 
handling equipment. This time saving is also part of true 
speed. Add to that the Gulfstream’s exceptional rate of 
climb. And a cruising speed of 350 mph at 25,000 feet... 
and even higheraltitudes, in pressurized comfort. In other 
words, the Gulfstream delivers optimum door-to-door 
performance. 

How does the Gulfstream performance compare to 
piston type aircraft and to pure jets? Our distributors will 
be happy to give you complete information and detailed 
specifications, and also arrange a practical demonstration 
of the aircraft. 





board the Gulfstream in downtown Detroit airport... and be in your Washington, D.C., office at 10:55 A.M. 


AIRCRAFT ENGINEERING CORPORATION 


Bethpage Long isiand New York 


Corporation executives and pilots are invited to inspect the Gulfstream and arrange for ration flights 
through one of the following distributors: Atlantic Aviation, Wilmington, Delaware; | f 1irmotive, 


Burbank, Cal.; Southwest Airmotive, Dallas, Texas; Timmins Aviation, Ltd., Mo Canada, 





CAN YOU USE THIS 


COMPRESSOR? 


@ Rotary-positive displacement 
@ High efficiency 
@ Surge-free 
@ Compact 


The Heli-Rotor compressor com- 
bines in a compact unit the non- 
surge characteristics of a positive 
displacement compressor with 
the high delivery rate of high 
speed aerodynamic machines. A 
highly efficient machine with 
built-in pressure ratio, the Heli- 
Rotor has a recommended over- 
haul time of up to 10,000 hours. 
Sizes from 10 to over 5000 scfm 
are practical. The effectiveness of 
the Heli-Rotor has been amply 
demonstrated in compressing air, 
nitrogen, hydrogen and refriger- 
ants in aeronautical and indus- 
trial applications. 


The rugged Heli-Rotor compres- 
sor is so versatile, so efficient, that 
it may offer the characteristics 
you need in your own operations. 


if you'd like more data, write for free brochure 


STRATOS 


6 DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 
Main Plant: Bay Shore, L.!., N. Y 


Western Branch: 1800 Rosecrans Avenue 
Manhattan Beach, Calif. 


90 


CLEAN LINES of Utva 56 show to advantage in this high-speed run past observers at the 
Eighth International Aeronautical Display organized at Venice's St. Nicolo Airport 


REAR PORTION of upper fuselage canopy swings upward to give access to large cabin 
of Yugoslavian Utva 56. Multi-purpose plane can handle ambulance tasks by removing 


cabin seats as well as agricultural, sport or light transport work 


ind can still be operated differen the cabin in the conventional location 
for lateral contro] ind a third rear door, which 1s formed 
herwise the airplan nvel vy the raised rear portion of the can 

l-metal lavout, resembling D\ f the wing par Optional 
rarics in the STOL field i tor include prav-dust equip 


| ment 


though guaranteec performan 


given by the company woul Standard instrumentation, including 
ule out any claim for STOL, perform instrument flving and navigation aids 
ince—for example the landing distance is fitte e aircraft has a landing light 
1 49-ft 15 meter) obstacle 1 nd s( d light for taxiing 
than 1,300 ft.—in the hand ONNCT \ ha nv cngiK 
0 hp in. be 


up to 


lot familiar with the airplane 
ind landing performance 
in that categor 
ibin of =the 


ind 


o can be 


vat YT ski 


£ her f 
moving ( t lL here rmal gga illowance and pace 


passenger door on each side o or 50 Ib 
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BELL HU-1A helicopters assigned to Army medical units operate on wet ground near a field hospital in Chile. 


. — 


oo -~ 
ae aa 


Bell Helicopters Aid Chileans in Disaster 


Ability of Bell HU-1A Iroquois heli- 
ind its Lycoming T53_ turbine 
powerplant to operate successfully un 
weather and 
conditions was indicated during Opera 
Amigo, when the U.S. sent two 
imbulance medical detachments 


copt ! 


der arduou maintenance 
tion 
Army 
to carthquake-torn Chil 
disaster relief 
Accurate stati 
sions flown have only recently been 
wailable The five HU-1As of the 
Medical Detachment (Helicopter 
Ambulance) attached to the Army’ 
15th Field Hospital, Ft. Bragg, N. ( 
heavily engaged in direct assist 
ince; another HU-1A unit from. the 
57th Medical Detachment (Helicopter 
Ambulance), Ft. Meade, Md., was as- 
emergency mis including 
supporting construction to 
strengthen a dam before it could break 
This included flying drums of diesel 
fuel to bulldozers and other 


equipment 


to assist in 


stics reflecting the mis 


56th 


wert 


mons 
crews trving 


gned 


upply 


Marginal Weather 


Ihe 56th’s five Bells flew 169 mis- 
ns in approximately two wecks for 
a total of 192.25 hr., carrving approx- 
ly 430 passengers and 77,320 Ib 
g0 The were accom- 
during marginal weather ap- 
ima 90% of the time 
Ilustrating flving conditions was one 
flown by Lt. Norman T. El- 
liott, assigned to airlift food, clothing 
medicine to an isolated area, sur- 
rounded by mountains and located on 
a lake, from which no communication 
following the earthquake had been avail- 
able 
In 
and his ¢ 
countered 


imate 
missions 


tel, 
mission 


and 


Lt. Elhott 
observer en- 
winds After 


ittempting to land, 
hilean air force 
strong gusty 
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takeoff, wind 


found that 


nditions became 
the pilot looked it h 


saw it 


it one time 
speed indicator and 
100 kt. and upon checking the 
aircraft 


the was h 


1 
without making any headway 


7 
il 


‘tt reported that he held the 


till, with pitch down, until the winds 
ked him up and pushed him over 
the rim of a mountain. After passing 
the rim he pulled pitch and started 
limbing to 10,500 ft., then made a 
toward his home base 
helicopters assigned to the 


ng dive 
Three 





U. S. Business & Utility Aircraft Shipments 


1960 


May 





Manufacturer and Mode! 


Aero Design 500 
560E 
680€ 


Beech 188 
65 Queen Air 
33 Debonair 
35 Bonanza 
95 Travel Air 
50 Twin-Bonanza 


Callair A-5 
Cessna 150 


175 
180 
182, Skylane 
210 
310 


Sk ylark 


Champion 7EC Traveler 
7FC Tri-Traveler 
7GC Sky-Trac 
7IC Tri-Con 
7HC DX'er 


Mooney Mk. 20 


Piper PA-18 
PA-18-A Super Cub 
PA-22 Tri-Pacer, Caribbean 
PA-23 Apache 160 
PA-23 Aztec 250 
PA-24 Comanche 180 
PA-24 Comanche 250 
PA.25 Pawnee 


Totals 


No. of Units | Net Billings 


$507,000 


Bees 


SRe 


$14,712,000 





In the five-month period Jaruary-May this year 
builders, having a total factory billing value of 
over the same period last year 





775 business and utility aircraft have been shipped by the above 
$73,799,000. This is an increase of 432 aircraft and $17,838,000 











perated there nine 


maintenance 


imid low clouds, 


ib] na — 
possible ing a 


filving was 


lAs flew 


SAL 1 ge 


1S ippror 


92 


mate 


Most of the 


Lualdi Demonstrates 


1 . ind ¢ 


strut to ¢ 
diameter of the 


[wo 


160 mph 


stimated 


Observers 


g of the 
TO weight i 


metal 


LAs used fuel, upplied in 55- 
that was supposed to be 
and 


-* 
153s 


ind 


urlifting Hil 


material, in¢ i gal. drum 


missions 
ot 
rials, such as co | _ but from the post flight color 
| of the f the 


sul pected to 


which was hot end 


nave been 


to the cabin roo 
ind no 


i] 


Or 


. 
traveled by this detacl ucl was hand pumped, 


it 17 WCTe al 
ident 
th 


000 mi water separator 


on th s( 


ene Yet there were n n 


ported during entire 
operation 
raft were flown to Chile disas 
d in Douglas C-124 Globemas 
issembled on the edge of the 


} 
unloading on 


ind 
p immediately after 
ind extremely wet ground 


vrstri 
rOW ki 
Morane-Saulnier Gets 
200 Rallye Orders 


Morane Saulnier, reports it has 
r cl 200 MS-880 


Paris 


, 


po 


| + 


th three 


AW Jun 


I 
in 


custom 


{ rCal 
qu f 


().300 


PRIVATE LI 


Ranger 





First Bell 47]-2 


L.59 Helicopter 


demonstrated rd Aero 500 


How 


tem, was 
to Airport early in 


1958 pow 


whi h nor nally 


2.557 Ib 


Maximum speed 
Parsons in U.S 


m ile 
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SAFETY 





British Accident Investigation Report: 





Pilots Misread Altimeters 


Following is a report to Minister of Avia 
tion Duncan Sandys from P. G. Tweedie 
chief inspector of accidents, into circum 
stances involving the crash of a Bristol 
Britannia 312 turboprop transport, owned 
by British Overseas Airways Corp., on a 
test flight near Sopley Park, Christchurch, 
Dec. 24, 1958. Killed were Capt ]. E. Jack 
son, the pilot; Engineer Officer C. D 
Woodhouse, and seven BOAC employes 
the first officer and two engineers were 
injured 


Notification was by telephone from South 
em Air Traffic Control) Center at 1245 
hr’ on Dec. 24, 1958 The scene of the 
accident was visited the same day 

Ihe aircraft was making a test flight in 
connection with the renewal of its Certif 
cate of Airworthiness. It took off from 
London Airport at 1010 hr. and during the 
ensuing climbs it reached an altitude of 
about 18,000 ft The aptain carried out 
further tests and at 1153 hr. he requested 
permission to descend from 12,000 to 3,000 
ft. About three minutes after the com 
mencement of the descent the aircraft struck 
ground, which was obscured by fog 

The aircraft was constructed by Bristol 
Aircraft, Ltd., in 1957 and first received a 
Certificate of Airworthiness on Dec. 3, 1957 
It was delivered to BOAC on Dec. 6, 1957 
ind thereafter was maintained by the cor 
poration to approved maintenance schedules 
On Dec. 3, 1958, the Certificate of Air 
worthiness was renewed for a further vear 
Prior to the last flight the aircraft had flown 
a total of 512 hr 

A Check 4 inspection in conjunction with 
Group D of the progressive overhaul pro 
gram was carried out on the aircraft be 
tween Dec. 14 and Dec. 23, 1958. Part of 
this work involved the calibration of the 

alt uirspeed indicators and 
rate of climb indicators. The aircraft wa 
certified as serviceable for the test flight 
The weight and load distribution were within 


pilot imeters 


the prescribed limit 


The Crew 


Capt. J. E. Jackson, aged 46 years, was 

enior captain-first class and the officer-in 
charge of training for Britannia 312 aircraft 
in BOAC. He held a valid airline transport 
pilot's license endorsed in group I for 
Britannia 100 and 300 aircraft The li 
ense included current instrument and in 
pector’s ratings. He also held a general 
flight radio-telephony operator's license. He 
had held a flight navigator’s license but 
had not renewed it after Dec. 24, 1954 
Capt. Jackson's total flying experience 
amounted to about 9,000 hr., of which 909 
hr. were in Britannia aircraft. He was 
considered by BOAC to be a reliable com 
petent captain with exceptional ability and 


‘All times in this report are Greenwich 
Mean Time. 
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had received accelerated promot 
aptain-first class in September, | 
First Officer K. Myers, aged 
a valid airline transport pilot’ 
dorsed in Group I for Britannia 
300 aircraft and a current instrum¢ 
He also holds a valid flight navigat 
cense and a general flight radio-t 


operator’ license Mr 


expenen mmounts 


550 hr. have been obtained in Brita 
uircraft in the capacity of first off 
was considered by BOAC to be 
erage” as a first offcer 
Engineer Officer C. D. Woodh« 
7 P 


light 


va acting a flig ng 
ct flight He held a va 
engineer's license endorsed for Britan 
and 300 aircraft and a valid aircraf 
His tota 
experience amounted to over 5 
vhich 516 hr. were in Britannia 
craft. Mr. We 
average isa fli 
the appointment of chief engi 
instructor in the Britannia 312 
Engineer Officers J. Buckley 
O'Keeffe vho VCTC oncerned 
ng detail *f the flight, wer 
ngineers, properly licen 
d in Britannia 312 air 


The Weather 


The weather forecast for the ar 
flight for the 
drew attention to extensive rca 
especially in the west and north; ¢ 
stratocumulus clouds were forecast 
east of the area and spreading 

ight of the base o 
1 to be 1.500 ft ¢ 
3,000 ft. Variable ar 


- 


tenance engineer's license 


engines 


period 0800 hr. te 


iltocumul und cumulus were 
heights of less than 10,000 ft 

An appreciation by the Met 
Office of the weather conditions in 
London-Bristol-H1 ] 
1200 hr. is as foll 

General Almost the whok 
vas in a col area and the r 
ure gradient was almost neglil 

Wind on the surface was light a 
ble; 2,000 ft., light, mainly nort! 
5.000 4 10 kt.: 1 
030 deg. T 
deg. T., 15 
25/30 kt 

There was extensive fog or m 
tensive areas of low stratus | 
urface-400 ft. tops about 1,5 
mean sea level. Some clear areas w 
east at first. Patches of stratocum 
were at 2,000-3,000 ft., tops about 4 
in the cast of the area 

There may have been some 
altocumulus between about 10, 
000 ft. mainly in the west. N« 
ports are available and observati 
such clouds from the ground was p 


im between 


yw’s 


1 


in BOAC Crash 


the fog and low stratus. However any 
h cloud would have been small in 
mount 

Visibility was generally 100-300 yards 
it 500-1,500 yards inland in the east at 
rst and 1-3 naut. mi. in coastal areas east 
f the Isle cf Wight. Freezing level was 
+,000-4,500 ft. Airframe icing and turbu- 
lence was nil 

Note: In the vicinity of Hurn there would 
be complete coverage of fog and low stratus 
vith tops about 1,500 ft. Above this there 

likely to have been nil to smal] amounts 
f altocumulus type cloud about 10,000 

12,000 ft 


The Flight 


The aircraft took off from London Air- 
port into a cloudless sky at 1010 hr. on 
Dec. 24 for a test flight in connection with 
the renewal of its Certificate of Airworthi- 
ness. The captain was at the controls in 
the left-hand seat and the first officer in 
the right-hand seat where he operated the 
R/T and was also responsible for the 
vavigation 

Engineer Officer Woodhouse occupied the 
imp seat, between and slightly to the rear 
f the pilots; Engineer Officer Buckley was 
at the radio officer's station and Engineer 
Officer O'Keeffe at the navigator’s position 
The three engineers worked as a team but 
Engineer Officer O'Keeffe was primarily 
esponsible for the recording of altitude, 
peed and temperature indicated by the 
navigator’s instruments during the climbs 
There were seven BOAC personnel in the 
passenger compartment 

During the takeoff the crew checked that 
both pilots” airspeed indicators read 119 
kt. at the same instant. The aircraft 
limbed towards Woodley and on leveling 
out at 3,000 ft. the first officer cross- 
hecked the captain’s altimeter with his 
own. After passing Woodley at 1015 hr. the 
uircraft left airways and climbed  south- 
vesterly. At 5,000 ft. the first officer again 
ross-checked the pilots’ altimeters. The 
propeller of No. 4 engine was feathered 
for test purposes and a 3-engined climb 
it takeoff was made to just over 9,000 ft 
About six minutes later the climb was con- 
tinued to 18,000 ft. with the three en- 
mnes running at maximum continuous 
power. Records of altitude (indicated by 
the navigators altimeter which was set 
it standard pressure), speed and tempera- 
ture were recorded every 30 sec 

The first officer has stated that he con- 
idered it superfluous to carry out the pre- 
ribed spoken cross-check of pilots’ al- 
timeters during the climb as so many read- 
ings were being taken. While the aircraft 
was climbing through 10,000 ft. the pres- 
irization system was set in operation. Dur- 
ing the later stages of the climb, it was 
noticed that when the first officer’s airspeed 
indicator read 130 kt. the captain’s read 
140 and the navigator’s 135. At a speed 
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CAI Circular 


Inf ation § Curcular } 


Flight Safe 


ty Warning 
Reading the 3-Pointer Sensitive Altimeter 


that with + ; 
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The 
suffered damage during the crash 

There are two separate systems to provide 
uir at atmospheric pressure to a number of 

airspeed indi 
first officers’ and 
supplied 
ted 


pressure to th 


rate of climb indicators of both pilots 


including — the 
iltimeters. The 
mstruments are 
and ar 


mstruments 
and 
the na 


cators 
vigator 
from a common source unconne 
with 
iptain instrument 
Ih di repancn betw 
ations of the ind 
trument \ vere noted 
nt with a pre leak 
found in the stati 
nstruments. Such 
have 


that which provide 


en the airspeed in 


first officer 
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iptain 


ssure 


enth 


ing to the 
vard Hurn 


proximate a cloud laver 
} 


meteorological 
Id seem that the 
existed in the 


} 


muty 
near th infact 
i mmenced 
with th 
und at an uirspeed of 
hute ‘ 


er these 


one 
inboard engines 
about 18 7 
extended position. Un 
iated rate of 
It ha 
k the ground at 
It would 
urcraft 
not 12 


that a 


| in the 


t 


wert 


onditions 
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) 
! 
I 


tl descent would be 
been established that 
ippr XI 
scem therefor 
vas at approxi 

100 ft. as re 


some 10,000 


K 1SSO 


about 750 fpm 


ently 
5 hr. without either 


ported and 
ft. was lost prior to 1] 
appreciating it It might be 

this respect that 
ft. was concluded the sub 
tests were not of a kind which 
to foe 


: 
| 
} 
2 
of some 
ignificance in when the 
limb to 18,06 
equent ur 
required the crew attention on the 


| 
timeter 


Conclusions 


documentation of the aircraft was 


i properl licensed 

iltimeter functioned 
| flight 
iltimeter may 
inaccuracy but 

bearing on the 


nt § 
ipt mn 


had no cause 


of the accident 
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Sud Aviation 


Sud Aviation’s triple-turbine Frelon 


Frelon Completes Company Tests 


h ter has completed major portion of company 
overnment for further testing (AW July 13, 
eed of 131 kt., cruised at 124 kt. and flew 


im haul 28 passengers. 


tests and is being turned over to the | 
1959, p. 30). Frelon registered maxi 
at altitudes up to 13,123 ft. Civil 


the facilities that would be available 
lat purpose As a result a me 
place on Oct. 14, 1959, between the 

ind instructing 
Accidents In 
Treasury Solici 
lowing the meeting 
ubmitted to the 
f Inspector of cide n 6, 

und Jan. 1] 
to g he manner and extent of compliance in 
fog ‘ , ilur t of First Officer K. Mvers 

in On Sept 21, 1959, a 
Myers giving that some 
raft before and ponsibility for the accident might be 
respor t ror T t ttributed to The letter offered Mr 
in opportunity of exercising his rights 
Regulation 7(5) and informed him 
that would be available to 


eting 
its counsel solicitor 
representatives 
ration Branch 
Department 


entation 


part yptain letter was sent to 
' 


fieer te blisl iltitude de gree 
him 
iptain 
entation affor ] I 
er altimeter fitted t f facilities 
} for that purpose. On Nov. 25, 1959 
vas required t¢ presentation from Mr. Myers was sent 
desirabk to the Chief Inspector of Accidents to 
ther with an indication that a meeting 
laborate on the representation would 
ippreciated. As a result a meeting took 
Dec 1959, between Mr 
\iver two members of the Executive 
uncil of the British Air Line Pilots 
acting as his advisers, and representa 
f of the Accidents Investigation Branch 
Investigation i 1 the Treasury Solicitor’s Department 
1951—Statutorv Instrumer \t this meeting Mr. Myers and those ac 
bee mplhed wi panying him expanded their representa 
n and there was a long discussion on the 


that 


ICC on 


Compliance With Regulations 


In conducting thi 


Regulati 


investigation t n 
sions of 5 
Aviation 

lations 


h ive 


rwus points raised 

I ireful has been 
On Sept 59 etter the representations made on behalf of 

the Midland B utor and t late Capt. J. F. Jackson and by Mr 

Co. Ltd., at Bournemouth as legal K. Myvyers and as a result the Chief In 

entative f the late Capt tor has added paragraph 6.2 to the 

tice that The height presentation 
type of three-pointer 
“see above 

P. G. Tweepte. 

Chief Inspector of Accidents 


consideration given 


re pre 
pinion 


rded_ by 


on giving } son 
sponsibility for th iccident mig] ff 
tributed to Capt Th t iltimeter 


the bank mn pp 


the 
Jackson 
rtunitv « 


rights under Regulation 
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AIR (He) © 
COMPRESSION to 


12,000 psi 


... discharge capacities 
to 150 scfm 


New Technical 
Data and 
Catalog 
See offer 

\ below 


\ 

Cardair Central Compression Systems 
(completely packaged, semi-portable)—are 
today handling air and a variety of gases 
—helium, nitrogen, argon, etc.—at pres- 
sures ranging from 4,000 to 12,000 psi with 
discharge capacities from 50 to 150 scfn 
Even hydrogen is being safely compressed 
to elevated pressures. 

Systems can be provided from stock 
with guaranteed purification of delivered 
gas to —100°F. dew point and less than 
4 ppm oil ccntent. Specially engineered 
systems to meet your particular require- 
ments can be supplied from standard 
components. 

This performance is demonstrated by 
exacting rocket and missile service and 
continuously growing use by prime con- 
tractors, suppliers of missile components 
and controls, and testing laboratories. It 
is backed by over 20 years of compressor 
design and application experience 


Model PB-CCS—One ofawideselectionofsystems 
4-stage air-cooled Compression System—Pressure Range 
6,000—12.000 psig—induction: 65 to 135 psig—Capacity 
75 scim N2 and Air; 70 sctm He—Guaranteed Gas Purity 
—100°F. Dew Point, less than 4 ppm oi! content 


- 5 : 
FOR YOUR FREE CATALOG, clip this 
to your signed letterhead and mail to 


CARDAIR vision oF 


MARMON-HERRINGTON COMPANY, INC 
Dept. 12, 307 N. Michigan Ave. Chicago |. ti! 
WESTERN STATES DISTRIBUTOR 
eneral Air Equipment 
824 Hollywood Way, Burbank, Cal 
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Continued from page 23 
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Cessna Dealer Expands on West Coast 


Skyways, Inc 


a new Cessna dealership under Airflite 


inc., West Coast distributors for 


Cessna, will occupy this $790,000 business and private plane facility scheduled for com 


pletion in mid-October at Van Nuys, Calif 


Construction includes 20,000 sq. ft. of hangar 


area, 18,000 sq. ft. of office space, 23,000 sq. ft. of storage area and 14 acres of paved ramp 


Included will be a 100-seat conference room fully equipped with projectors and visual dis 


play aids for use by corporation aircraft executives desiring to hold meetings at the airport 


en route during sales tours. Office building's first floor will have a 4,000 sq. ft. showroom 


capable of handling five planes up to 310 size 


Finley C 


Newly organized Skyways, Inc 


is headed by 


Brinley, real estate broker and formerly in the auto and grocery business 
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EMPLOYMENT OPPORTUNITIES 


ADVANCED MISSILE and 


SPACE TECHNOLOGY 
--- at AVCO/RAD 


AVCO off 


creative Eng 


and Developr 


Re-entry \ 


and Space-! 


lenging assignments to 
rs and Scientists in Research 
t Work on Ballistic Missiles, 
s, Satellites, Space Probes 


’ropulsion Systems. 


Openings are available at the senior levels in the following fields: 


GUIDANCE AND CONTROL 


AERODYNAMICS 


Hypersonics and Heat Transfer 
Trajectory Analysis and Optimization 
Stability and Vehicle Dynamics 
Flight-Control Systems 

Preliminary Design 


Theoretical and Experimental Research 


APPLIED MECHANICS 


Thermal Stress Analysis 
Dynamic Analysis 

Design of Space Structures 
Preliminary Design 


Theoretical and Experimental Research 


DESIGN 


Vehicle and Space Structures 
Control Systems 
Electromechanical Devices 
Space-Propulsion Mechanisms 
Ground Handling Equipment 
Electrical Checkout Equipment 


SYSTEMS ANALYSIS 


® Weapon-System Analysis 
® Space Trajectory Analysis 


@ System and Component Optimization 


The Division's new suburban location provides an unusually 
attractive working environment outside of metropolitan 
Boston and Cambridge. The Division is located in a new 
$16,000,000 outstandingly equipped laboratory. Publication 
and professional development are encouraged and the 
Division offers a liberal educational assistance program for 


for advanced study. 


At AVCO/ RAD you will find a liberal benefit program 
and excellent salaries commensurate with your experience. 


1960 


@ Synthesis and Analys 


Airframe-Autopilot 


Vehicles 

Logic Synthesis 
Space Navigoti 
Optics, Optica 


Advanced Re-entr 


s Attitude Control Systems 


ntegration Automatically Controlled 


red Command Data and Digital Data 
stem Development 
mentation 


cle Guidance 


THERMODYNAMICS 


@ Thermal Protectior 


@ Propulsion Systems 


Systems 


5 


@ Cryogenic Systems 


@ Theoretical and E 


PROJECT 


® Hypersonic Vet 


° Re-entry Vehicle 


@ Flight Control Syste 


xper 


mental Research 


ENGINEERS 


Development 
ance System Development 


Development 


bad Space Vehicle Syster 


OPERATIONS ANALYSIS 


@ Engineering Syst 
®@ Statistical Meth« 
@ Game Theory 


@ Probability The 


Analysis 
f Military System Analysis 


r Stochastic Processes 


Mr. J. F 


isor 


€co 


Bergin, 


Mesearch & Advanced Development 


A Division of Avco Corporation 


201 Lowell St., Wilmington, Mass. 





EMPLOYMENT OPPORTUNITIES 





WE'RE IN SPACE 


with a company-owned Space 
Flight Simulation Laboratory 
(our second lab) now near- 
ing completion. It incorpo- 
rates a Mach 20 hypersonic 
facility with a 4000°F heater 
and 5000 psi air 


WE'RE IN ORBIT 


with the design, fabrication 
and erection throughout the 
country of fac es geared to 
Space age needs—a Mach 14 
hypersonic tunnel with 
Sustained tlow a rocket 
motor high altitude simula- 
tion chambe 100,000 psi 
Mach 20 shock tunnel; and 
many others 


WE WANT YOU...iF 
you qualify: 


immediate openings: (1) EXPERI- 
MENTAL PHYSICIST and (2) 
ELECTRONICS ENGINEER—for 
Advanced Planning Division, on 
problems of measurement and 
control, advanced equipment. 
Good report writers. Graduate deg. 
desir. At least 5 years exp. Salary 
to $12,000 (3) MECHANICAL DE- 
SIGN ENGINEER —for complex test 
fixtures, facilities. Exper. in de- 
sign for (-450°F to SO00"F) envi- 
ronments desirable. Considerabie 
proposal work. At least 5 yrs. de- 
sign exper. Salary to $11,000. (4) 
ASSISTANT PROJECT ENGINEER 
—for major facilities, wind tun- 
nels, space simulation equip., etc. 
Fluid dynamics exper. plus train- 
ing in at least one additional engi- 
neering speciality (electronics, 
structural, etc.) required. At least 
2 yrs. exper. Salary to $9,600. 
Write J. Leonard Frame, Pres 


5740 Wayrate Boulevard 
Minneapolis 16, Minn. 


supply 








ADDRESS BOX NO. REPLIES 
( , id D 
y office nearest you 
VEW YORK P O.B 
CHICAGO II V. Mich 
SAN FRANCISCO 4 6a P 





POSITIONS VACANT 


Aircraft Radio Technicians. Must be experi- 
ence n radio checkout and familiar w 
airborne communications equipment nstalia- 
tion and repair. Positions now available in 
San Antonio, Texas. Work on 1 ate-execu 
tive aircraf (no government contrac 
Permanent positior excellent wages and 
fringe benefits Write Howard Aero Inc 
P. O. Box 8247, San Antonio, Texas 


Piston Engine ~~ _ yy for one or 
two years work Rio de Janeiro 3raz 

Must be qua fied. na aspects of ma 

overhaul of all types of Pratt tney en- 
gines including R-2800B, R-28¢ and CB 
engines. Send letter with previo perience 
and references to P-41966 Aviat W eek 


Helicopter test pilot extensive tandem rotor 

experience HUP time, familiarit with aut 
ystems 
Send ful 


engineering degree or equiva- 
resume P-4981 Aviation 


ry a AR Amatyet. ee. le Aero 
or Mechanical Engineering wit! more 
years of experience or equivalent n stres 
analysis wanted by sma progres e rota 
wing company commensurate with ex 
perience plus. Call or write t Umbaugh 
Aircraft Corporation, Hagerstown, Maryland 
REgent 9-9100 


Salary 


POSITIONS WANTED 


Administrator — currently pilot 


desires new position Twenty-one 


Technical 
jualified 
21) years international experience p 
vate industry, government and military serv 
ce. Extensively traveled. PW-496¢ Aviatior 


vu 
Vy eek 


Airline pilot SMELS instrument. see acci- 
lent-free hours, 3500 hr mu ti-engine am 
phibians. Available Sept Prefer West 
Coast. PW-4872 ation Week 
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POSITIONS WANTED 


Public Relations Problems? Heavily experi- 
enced aviation writer-editor, former new 


paperman, with wide contacts in maga 


| newspapers and federal government, availabie 


short notice. Permanent post preferred but 
will consider temporary assignment Good 
public speaker Thorough knowledge of ad 
vertising. PW-499 Aviation Week 


Pilot—Salesman:—Fully-qualified twin or 4 
engine natruments 2 years manage ‘ ex 
pe ence $500,000 Gros P t 
Direct Salesmar y Awe 
W relocate Ww 


Omaha 


ATR 1200 Hrs Multi Jet S000 Hrs. Aero 
} ner 


*v 190¢€ Aviation eek 


Professional Pilot 3.500 hrs Gommnaneie 
MSEI Instrument Jet and PD 

Western United State PW-48 Aviat 
Week 


Airline Captain Desires Permanent Costes 
\ge i Type ta 


De 


’ posit 
ation Week 

Do You Mave a Problem in — Sua 
k i j 


amming 


Ml 


as years sohedetee air- 


Pilet-Psychologist. 
ne. ATR multi-eng 


Seek 
a 


Week 
Aeronautical engineer, Age 38. B.S.A & 


B.S.M.E. 16 years experience 
one ' ba 


M arr 
ynsider 


ation Week 


SELLING OPPORTUNITY WANTED 


Seattic sales engineer and consultant desires 
financialls ‘ 1 firm ag 
' 


association wit 


gressively interested in equip. & new 


ucts for advanced missiles ar related 
tems. Have know-how, ability 

ears of successful miasile 

perience n electronica grnd 

tems, & mech. equipment. RA 

Week 


FOR SALE 


PBY SA, Twe —o converted y 2 
crew cargo passenger use rs if aA 


tion Week 


19s68 Bell feMigenter 47G2, tully equipped, 
ready ‘ T620, 600 na post ° lone 
jlades otees reconditioned -W Helicop 
ter Arcata Airport, Calif rE-9 7216 


o- 100-1 McCulloch 72 H.P. engine, 


ssorie $250 crated 


all ac- 
1 Blade propelle i 


liamete $69.95. Complete line o part 


Mille Box 6-M Shawnee, Oklahoma 





Need Engineers? 


Contact them through this 


EMPLOYMENT OPPORTUNITIES section 














FOR 


INFORMATION 
About Classified Advertising, 


Cat fact 


The McGraw-Hill 


fice a You. 


ATLANTA, 3 
1301 Rhodes-Haverty Bldg. 
JAckson 3-695] 
R. POWELL 
BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
M J HOSMER 
CHICAGO, 11 
520 No. Michigan Ave 
MOhawk 4-5800 
Ww ) HIGGENS 
CLEVELAND, 13 
1164 Illuminating Bidg 
SUperior 1-7000 
WwW B SULLIVAN 
DALLAS, 2 
1712 Commerce St., 
Vaughn Bldg 
Riverside 7-5117 
GORDON JONES - F. E. HOLLAND 
DENVER, 2 
1700 Broadway—Tower Bidg. 
Alpine 5-2981 
). PATTEN 
DETROIT, 26 
856 Penobscot Bidg. 
WOodward 2-1793 
J. ®. PIERCE 
LOS ANGELES, 17 
1125 W. 6th St. 
HUntley 2-5450 
w. Cc. GRIES 
NEW YORK, 36 
500 Fifth Ave. 
OXford 5-5959 


H. T. BUCHANAN—®. P. LAWLESS 
T. W. BENDER 


PHILADELPHIA, 3 
Six Penn Center Plaza 
LOcust 8-4330 
H. W. BOZARTH - H. NICHOLSON 
PITTSBURGH, 22 
4 Gateway Center 
EXpress 1-1314 
P. PIERCE 
ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 


SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 


S. HUBBARD 
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a challenging new field of opportunity 
for electronic engineers at 


SIKORSKY AIRCRAFT 








* To describe this unique field, only a brand 
new word would do, a word with two live roots: 
helicopters and electronics. These roots penetrate 
deeply into some of the most stimulating soil in 
modern technology 


In broad terms, helitronics embraces practically 
every phase of avionics, electronics, computer, 
feedback and systems analysis work. Specifically, 
helitronics means the integration of communi- 
cation systems, specialized electronic search and 
detection equipment to enhance the mission ca- 
pability of the helicopter, specialized sensors and 
automatic controls to increase its versatility, and 
automatic navigation, into an optimum military 
weapon system or commercial carrier with VTOL 
capability. Many assignments call for the ability 
to advance the state-of-the-art in testing and in 
instrumentation 


If you would like to enter this challenging new 
field, the time is now. The place? Sikorsky Air- 
craft—pioneer and leading manufacturer of 
rotary-wing aircraft, the company that leads 
again with many opportunities for you in 
HELITRONICS 





For further information, submit 
your resume or make inquiry to 
J. L. Purfield, Personnel Department. 
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cassiico GEARCHLIGHT SECTION wvensnc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE UNDISPLAYED RATE: 
The advertising rate is $31.00 per inch for all advertising appearing on : — . 
other than on contract basis. Contract rates on request $2.70 a line, minimum 3 lines. To figure advance payment count 5 
average words as o line 


AN ADVERTISING INCH is mecsured 7% inch vertically on one column, 
3 columns—30 inches—to a page PROPOSALS, $2.70 oa line an insertion 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 
in Displayed Style BOX NUMBERS count as one line additional In undisplayed ods. 


Send NEW Ads or inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N.Y. 36, N.Y 








DC-6B’'s FOR SALE CONSTELLATION 1049-H 


For Sale or Lease 
Offering for immediate delivery a number of passenger airplanes 
for fly-away delivery at Los Angeles Int'l Airport, subject to prior Zero time S.O. on airframe & 
sale. engine. Total time: 882 hrs. 


All inquiries and arrangements to inspect airplanes should be directed to Radar, comp. airline radio. 


WESTERN AIRLINES, INC. Like New. 


6060 Avion Drive Los Angeles 45, Calif. CALIFORNIA AIRMOTIVE CORP. Dept. AW 


Attn: K. W. Kendrick, Phone—Spring 6-2345 7139 Vineland Ave., Ne. Hollyweed, Collf. 
Phones: POplar 5-6202 TRiangle 7-1564 





Convair Trade-in 


FOR SALE PORTABLE POWER UNITS DOUGLAS DC-3 
200 MPH Al2 Autopilot 
Trades Accepted. 


chosed from the U. S. Air Force. These motor 
generotor sets were designed for use in 
p DOUG LAS converting stondord industrial electric power ooo Fok aon Grey © Bases. my Y 


Special trailer mounted power units just pur 


to special choracteristics used in starting and 
MU 7-1800 
operating air craft. They have many applico 


Super DC 6 on aged laat DOUGLAS C-54B 


60 HP ae ee Yr Co onan CE Beautiful 60-pass. ‘cargo convertible 
‘ f e 444 phose, cycle 0 4 volts zero time since overhaul 

Completely Major overhauled 1770 RPM, drip proof, ball bearing, induc available for lease or sale 
i i R 2800 C B es eee WILLIAM C. WOLD ASSOCIATES 
—new in _ , 

new WNerors Coupled to and driving 551 Fifth Ave. New York 17. 6. Y 
P 1) 20 KVA Marathon AC generator, type Tel: Murray Hill 7.2050 
16— 17 Engines — Certificated ACD, frame SO4y, single phase, 400 cycle Cable: BILLWOLDO New York 
. . : 115 volts, 1800 RPM, 90% power factor 
for immediate Air Line use 2) 15 KW Marathon OC generator. type 
s DCD, frame 404y, 535 Amps., 28 volts, 1800 
Exclusively operated by a RPM, shunt wound, continuous duty CONVAIRS 
3) 2 KVA Marathon AC generator, type Airline and Executive several of 
certificated International car ACD, frome 324, 3 phose, 400 cycle, 115 both available. One Executive 240 
volts, 1800 RPM. 70 power factor, continu- 
rier. First class or coach con ous duty $175,000.00 
. Cutler-Hammer AC motor starter for 60 Frederick B. Ayer & Assoc, Inc 
figuration. HP motor, 3 phase, 60 cycle 0 v 250 Park Ave. New York 17.N.Y MU 7-1800 


yutomatic reduced voltoge 


























former type. Voltage regulator 
‘Phone or write owner erator Meters, shunts ’ 
push buttons, etc 


Troilers—4 wheel trailers, tire size 7 


TRANSIT EQUIPMENT co. é ply tongue type tow boar, shock / rb “ “SE A RCHI Ic . 


3id steel construction with hinge 
501 Fifth Avenue New York 17 
P.O. Box 756 P.O. Box 689 


Cable “MARSHCO Reading, Pa Weehawken, NJ IS 
Franklin 5-8474 Union 4-1010 ‘. 


: CONV B60 NOW AVAILABLE 5 
iresearch executive conversion use as 


our show plane. For immediate delivery BELL DEMONSTRATORS —to help you get what you want—to 


Sacrifice. Far below our cost. : 
Call or Write for Details Here is your aes ae to own a versatile help you sell what you no longer need. 
FREDERICK B. AYER & ASSOC., INC economical Bell 47) Helicopter in excellent 
250 Park Ave, N.Y. C 
7 NS Cc RCSB 4-place interior . . used by Bell for com a 
Take Advantage Of It 


pany transportation and demonstrations 











Opportunity Advertising 








condition loaded with extras plush 








Environmental Test Equipment serviced only by Bell personnel. Don’t 


rat nits: H es tand i-Pre 
bers eon ay . iba Re ee miss this chance to save on a Bell 
meters; Dynamo r Balancers Write, Wire or For Every Business Want 
ae — ‘ mercial Sales Manager to 
sought oid rade 


A & J MACHY. CORP BELL Helicopter Company “Think Searchlight First” 


130-32 JACKSON ST., BROOKLYN 11, N.Y FORT WORTH, TEXAS 
EV 8-3 Phone ATlas 4-3434 P. O. Box 482-C 
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CARDAIR DIV. OF MARMON-HERRINGTON CO 
Ine % 


CBS LABORATORIES. A Div. OF COLUMBUS 
BROADCASTING SYSTEMS, INC 74 


CENTURY ELECTRONICS & INSTRUMENTS, INC. 59 
CHICAGO AERIAL INDUSTRIES. INC 22 
CLEMCO, AERO PRODUCTS, INC 6 
COLLINS RADIO COMPANY 5 
CONTINENTAL AVIATION &@ ENGINEERING 
core 46 


CONTINENTAL.EMSCO CO A OV. OF THE 
YOUNGSTOWN SHEET & TUBE CO 69 


CONVAIR, A DIVISION OF GENERAL DYNAMICS 
core 4th Cover 


COOK ELECTRIC COMPANY 58 


DAYSTROM PACIFIC DIV. OF DAYSTROM, INC 
DETREX CHEMICAL INDUSTRIES. INC 
DORNE & MARGOLIN. INC 


EDO CORPORATION 

E880 STANDARD. DIVISION OF HUMBLE O11 & 
REFINING CO 

ETHIOPIAN AIRLINES, INC 

EX.CELL.O CORPORATION 


FIAT-AVIATION DIVISION 


GENERAL CONTROLS COMPANY 

GLOBUS, INC 

GOODRICH COMPANY. THE B. F 
GOODVYEAR TIRE & RUBBER COMPANY. THE 


GRUMMAN AIRCRAFT ENGINEERING CORPORA. 
TION a8. 


KELSEY-HAYES COMPANY 


LISLE CORPORATION 
LITTON INDUSTRIES 
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MARTIN COMPANY, THE 

MD BLOWERS, INC 

MINNEAPOLIS HONEYWELL REGULATOR COM 
PANY, AERONAUTICAL DIV ' 
MURRAY CO, INC. A B 


NORDEN DIV., UNITED AIRCRAFT CORP 


PACIFIC SCIENTIFIC COMPANY, AERO Divi 
SION 

PERKINS MACHINE & GEAR COMPANY 
PUROLATOR PRODUCTS INC 


RAYTHEON COMPANY EQUIPMENT DIVISION 
ROLLS ROYCE LIMITED 


RYAN ELECTRONICS Div. OF RYAN AERO 
NAUTICAL CO 5 


SINCLAIR REFINING COMPANY 

SPACE TECHNOLOGY LABORATORIES, INC 

SPERRY PHOENIX COMPANY DIV. OF SPERRY 
RAND CORP 

STANDARD STEEL CORPORATION 

STRATOS DIV. FAIRCHILD ENGINE & AIRPLANE 
core 


VICKERS ARMSTRONG LTO 
VOI-SHAN MANUFACTURING CO A Div. OF 
VOI.SHAN INDUSTRIES. INC 2nd Cove 


CLASSIFIED ADVERTISING 
F. J. Eberte, Business Mer 
EMPLOYMENT OPPORTUNITIES 
EQUIPMENT 


(Used or Surplus New 
For Sate 


ADVERTISERS INDEX 
A & 1 Machinery Corp 
Aveo, Research & Advanced Devetop 
Ayer, Frederick B. & Asso 
Bell Helicopter Co 
California Airmotive Corp 
Fluidyne Engineering Corp 
Land, Inc, L. J 
Sikorsky Aircraft 
Transit Equipment Co 
Western Airtines, tne 


Wold, William C Asso 


CHALLENGING OPPORTUNITIES 
IN FLIGHT CONTROLS WITH 
HONEYWELL AERO FOR 


analytical, 
systems, 
components 
engineers 


Honeywell introduced the first 
successful electronic autopilot in 
1941—the C-1 of World War II. 
Since, we have produced more 
flight control systems than any 
other company and have devel- 
oped concepts in flight controls 
that are now standard in this field. 
Today, most top aircraft and mis- 
siles are equipped with Honeywell 
flight controls. Honeywell’s Flight 
Control Systems Group has ex- 
panded steadily and now has open- 
ings for the eee 


ANALYTICAL ENGINEERS-—must be 
capable of simulating (mathe- 
matically on paper or comput- 
ers) characteristics and prob- 
lems in missiles and aircraft 
control, stability, and control 
systems. Should have good 
math backgrounds with analog 
computer experience. 


SYSTEMS ENGINEERS-should be 
— of interpreting analyti- 
cal results into navigation, 
guidance, or flight control sys- 
tems. Should be electrical en- 
gineers experienced in systems 
—ideally, with experience in 
flight control in the aviation 
industry. 


COMPONENTS ENGINEERS-should 
be electronics men with empha- 
sis on transistor circuitry. Will 
be responsible for designing 
components which go into the 
system. Must have circuitry 
design experience. 


To discuss these or other openings, write 
Mr. James H. Burg, Dept. 802, Aero- 
nautical Division, 1433 Stinson Blvd., 
Minneapolis 13, Minn. 


Honeywell 
[HH] Mutitany Padicts. Group 


To explore professional opportunities in 
other Honeywell operations coast to coast, 
send your application in confidence to 
H. K. Eckstrom, Honeywell, Minneapolis 
8, Minnesota. 
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LETTERS 


fviation Week welcomes the opinions 


Top Notch Report ing of its readers on the issues raised in the 





: magazine's editorial columns. Address 

. letters to the Editor, Aviation Week, 

\. Andert 330 W. 42nd St., New York 36, N. Y. 
AW Jun Try to keep letters under 500 words and 

rt give a genuine identification. We will 

not print anonymous letters, but names 

of writers will be withheld on request. 


iw 


Pointed Comment 
AVIATION Week 


ALLA 

| SAI 

Dit ra f Oper 
R ‘irement 
Headquarters, USAF 


BOAC Comet Service 


that 


~ Week 


Editorial Viewpoint 
Congratulations on your July 4 


from” D1 
Wa 


and Demo 
Symington 
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HIPERNAS! 


It can pinpoint a long-range missile on target. Guide a 
satellite or space ship to any point in the universe. 
Regulate the predetermined course of a surface vessel 
or submarine to any spot on the seven seas — by any 
route, however circuitous. 

even 
independent of gravity, sea, 
- without fixes on hori- 
after days and weeks of travel. 

This is Hipernas, a self-compensating, pure inertial 
guidance system developed by Bell's Avionics Division 
Designed for the U.S. Air Force, Hipernas is so versa- 


In manned vehicles, it will give exact position 
without an atmosphere - 
wind, and weather conditions - 
zon or stars 


NAvigation System — symbolized. 


tile that a wl 
engineered f 

sky, Or space 
The system introduces new Bell BRIG gyros. Its 
acceleromete i digital velocity meters are already 
operational in ile and space guidance systems. 


family of related systems has been 
lication in any environment — sea, 


Hipernas iny other systems such as the Air 
Force GSN-5 and the Navy’s SPN-10 All-Weather 
Automatic | ng Systems — typify Bell’s capabil- 
ities in the bi field of electronics. This diversity of 
activities offe 1 interesting personal future to qual- 
ified enginee! cientists. 


Avionics D 


BELL 


BUFFALO 5, N.Y. 


YSTEMS COMPANY 





UNIVERSITY MICROFILY 1. 
STEVENS RICE. __ GS 
313 8 IST ST 

SNN ARBOR MICH 


The U.S. Air Force's 


Atlas, produced by 


Convair-Astronautics, 





is the free world’s 
first ICBM and is now 
operational with the US. A.F 


Strategic Air Command 


<7 4-7 Ned Any- Uli =) -1 1°) -7 Galo). 












































